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Tha  imttga*  ttpp««ring  h«rii  ara  tha  bast  quality 
pOBsibIa  conaidaring  tha  condition  and  lagibility 
ot  tha  origmttl  copy  tfr<d  m  kaaping  with  tha 
filming  contract  apacificaiiona. 


Origtnal  copias  in  printad  papar  covars  ara  flimad 
beginning  ¥vith  the  front  cover  end  ending  on 
the  last  page  with  a  printed  or  illustrated  imprea- 
»ion.  or  the  back  cover  when  appropriate.  All 
other  original  copies  are  filmed  beginning  on  tha 
first  page  with  a  printed  or  illustrated  impres- 
sion, and  ending  on  the  last  page  with  a  printed 
or  illustrated  impression. 


Las  images  suivantas  ont  ata  raproduites  dvoc  la 
plus  grand  soin,  compta  tanu  da  la  condition  at 
de  la  nerteta  da  laxempldira  films.  «(  an 
conformita  avac  las  conditions  du  contrat  da 
fiimage. 

Lea  exemplaires  originaux  dont  la  couvarture  nn 
pepier  est  imprimae  sont  filmas  an  commencant 
par  le  premier  plat  et  en  termmant  soit  p^r  la 
dermare  paga  qui  comporta  una  ampremta 
d'imprassion  ou  d'illustration,  soit  par  la  second 
plat,  salon  la  cas.  Tous  las  autros  axempla^ras 
originaux  sont  filmAs  an  commenpant  par  la 
premiara  paga  qui  comporta  una  ampremta 
d'imprassion  ou  d'illustration  at  an  termmant  par 
la  darniAra  paga  qui  comporta  una  taiia 
•mprainta. 


The  last  recorded  frame  on  each  microfiche 
shall  contain  tha  symbol  — ^  (meaning  "CON- 
TINUED"), or  tha  symbol  V  Imaaning  "END  "), 
whichever  applies. 

Maps,  plates,  charts,  etc.,  may  be  filmed  at 
different  •.•'ducticn  ratios.  Those  too  large  to  be 
entirely  incluocc<  in  one  exposure  are  filmed 
beginning  in  the  upper  left  hand  corner,  left  to 
right  and  top  to  bottom,  as  many  frames  as 
required.  The  following  diagrams  illustrate  tha 
method: 


Un  daa  symboles  suivants  apparaitra  sur  la 
darniara  image  da  chaqua  microfiche,  salon  la 
cas:  la  symbola  — »'  signifia   "A  SUIVRE".  la 
symbola  V  tignifia  "FIN". 

Las  cartas,  planches,  tableaux,  etc..  pauvant  atre 
filmas  A  das  taux  de  raduction  diffarants. 
Lorsqua  la  document  est  trop  grand  pOur  atra 
rap'Oduit  en  un  seul  cliche,  il  est  filma  a  partir 
da  Tangle  suparieur  gauche,  da  gauche  i  droita, 
et  de  haut  an  bas.  un  pranant  la  nombra 
d'imagas  n^cessaira.  Lea  dtagrammes  suivants 
illustrent  la  mathoda. 
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1" .  Kiiiii.iii  I'll  1. 1..  \l.|i .  >i  .|i .  I  .!;>..  ]  II ., 

Illli'.li.t    (ii'niip-icill    y\li\.-\   ..1    t  ',111,1(1.1. 
f^ll:,  I     llIlM'    tlr'   ll.lllnlll     III    -llliUlil     l,'|i'«  nil    IllV  ll-|iii|l    nil   llir    -i..  .    iill 

work,  umli'ltikcii  at  iL.-  iisLii:  i-  i.t  lln-latr  hiivi'lni  ,it'  till'  >iiiw\. 
I..I  tin- (.'aiulii  i.'iii  ''I 'i  111  ( ■  i|,i.  r,|,.t,ii,,  \s  Tliii  «oi  k.  Iii".'iiii  111  l".ili, 
liii>(  lii'i'ii  ill  l.-iynl  lr>  llir  ~liiitinisv  ut  linn'  ,ii  m^  ili^pu-nl  |,,i  jm,.  ij 
i,'.'iliiiii  (Mi-li  yi'.ir,  liiikiiii,'  il  mrr  .■(.uy  t'm  im  i.i  iwi-ii  tin'  i  ,i;iii,|  in 
ni!  ilili'lf  liiTi-s^.-il  V   iiliM'lAiil  jnlis. 
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u  i;  I'o  i:t 


(AMIUIIAN  l:<HKS  or  (Ari:  P.llLI'nN 


II 


Itr    >'■.  M    IliiA  .1.11.  nl    thai  tiin.'  hm'i'.i    ..f  llii' < '  ni.uii.in   i ;.  ,,!uwi,al  v,    |,.,.     , 

SiMM-V     — 

'I'KMi    I'r.     \lMiin>»,       It,    lliiiikiii'.'    1.   'T    v^•'rk     I'.i      lli Iiili.u 

Miiiirn.T  It  .».  Ills  Im  111..  In  ,,.k  wlifih.r  It  w.miI.I  I..-  .ivi.-.Mi.l.^  t..  \uii 
ll.  iiirli'iiiiki'  a  I'lpl  I  .•XiiiiiiiiiUiMi.,  I'.i     -u.  ll  tni„.  .1-    V,  II  ,.,11  .1  -iMi.',  ..r 

ll„.  ('.tiiil.iiiui   n.         1.1  <'.l"-  llivi -l.ui.l.  r..ll. .«.■.!    nil    -I'l.MUly    l,> 

Mi.'h  -lu.lv   .'f    !',,.•   l..-.il-   cii.'iiiiii.l    ..  ■   ini.'l.i    i.''    '.'" "^    •'"    ''"" 

.lHt,Tnii.iali..ii  .111.1    .lr„Ti|,li..li.       \Vr  s,..,„    I..  I w     v.mv    lull.     :il~.ni 

i;„.  I'iiiiil.M.ii  ,111.1  I..,--!!.!.'  (',iiiii.r..>iliMi.iii  i,,k-  ..i'  t',.],,.  I'.r  t,,i,. 
Hlth(iii;;li  Ml'  l'l.l.li.T.  "ll  ^Miiti-riil.lii.'a:  ji..iiiiil-.  .-.■in-  i"  'liii'i-  thai 
lli.ir  1-  a  -iial  tlii.kii.  --.  wlii.li  m  i'    K'I '  a  ii.iii,!..'i  .,1   li,,ri/(,iis.' 

Th laiirsnt     Kr,    |i,iv>-..iis    l,ll.T  -.■, .'    I,.  1. 1. -.Ill     i"    till' 

kiiiit  ..t'  iiiv,-.iii;ali.,ii  «lii.!i  111'  wisli.'ii  mail.-  in  Cal'i-  Hi"! ami  «i-if 

tiik.'ii  as  (ill.-,  liM-  ,,t  111.'  vMiikwlii.li  I  sul„.,|U.'iitl.v  an•all,^'»■^l  wllli 
him  I'.  '1.1  Oi.ir  'I'll.' sh.,il  lina'  at  my  .li.|.i.sal  in  ll.n-.-  mi.'c.'.,. 
si\f -UMiiiK'iN  .,as  yi\,  M  I.,  llii~  r\l>l.ir.iti<iu.  an.l  ii,t  v.iKnf  li-  uic 
iliirinu  (lif  tlii-f.'  v.'ai-  liavr  li.'.'ii    -fi'iil  in  w.iikiiiL;  'i.'    i.-ulls  ,,f 

llio  li,''.i|  i\|.|,iiati.iii. 

1  wim  -iiiilnl  l,y  Mr.  IIiil;Ii  FI.-IcIi.t  i  i  vl,-.  ti.  ,  al■ell^  «li..iv  il  «as  J.'j' ,  '|';'^-;' 
llmiiljlit  ihi'  ln'sl  it'siilt-  .■.lul.l  lie  ■■KlaiiK','  mi  fur  llii-'  r.iv.in  my  ,,.,-,,,„, 
work  was  ,  .aitiiK-.l  l"  tli<'  I'-ara  '  •-  l.asin  ...  -■  .\'iiiir\v-  C'liaiin,'!.  t., 
Iiiiliaii  r.i'.iik  l.asin  ami  maciM'  '•  'll.'r  areas  •  a  J'iasl  Hay.  ami  li.  tin- 
imisl  iiii|...rt.,i,t  (larts  of  iho  valley  't  the  .Mir.i  iiv.  i  There  aies.ime 
other  small  areas  of  ( 'aiiil.riaii  ro.ks  in  til.'  islam!  of  Cio.-  I'.ieton,  lail 
these  Mr.  I'letiliei  .liii  not  think  would  yielil  results  su.  h  as  1  s.uulit, 
ami  so  they  were  not  visited. 

'I'll.'  ..Ii|ecl  .if  my  vi-il  then  was   to  slii.ly    ih.-    ihi.k    •ss,  su,-,-,-si..n 
and  distrihutioli  of  the  sev.Tal  tupinl.ers  of  ih.'  Caniliriaii  system      ami 


1(1  ■nlliT!  iiiul  •'elerMiiiir  the  t'os--ils  \\Ww\\  llu'V  iiii;;lit  lit'  t'ouii'l  >.',  roii 
I.Mii.  In  tluii  ii-ri-iiniiiini,'  tlir  i  ;!;ii  Ion  >ii  the  sommuI  ]iiiil-i  m  lln' 
Oiiiiiliiiaii  (iTiMiU's  111  f.icli  otljiT,  aii'l  thrii'ili-.tr'il)Uli'n,  ;i  uiui!'' v.oiild 
■,i'  Ii.iil  .iKo  to  the  liic.uioii  of  iiiiiiiTal  ili'pMsit.s  w  liicfi  i  he  Ciiri!iiio\ 
loclo  ini'iht  coul-iiii. 


lNTi;(Hil(  TdlJ^'. 


.  .Ail''  V 

'.V  Ml. 


liii;  siKii  n.  ill-;  oi     iiik  i  .oikkias  i;oi  k.->   in  (  \ri.  hukiOV,    \M'    iiiiii; 
I  0\IAIN!,li    ]-\r\As. 

,1  >nK-.-  I'K'  siit\r\  ol  till'  la'aiiiiin  .■iivi-  in  Cajn'  I'lidori  v*  a.-  niaili- 
l.v  Ml.  Iliiyli  i''ictclivi'  :  n;u.'  I  .M-nt'.-li'.r  y.'iifs  liU'i.  (.' ll-  knowlcil'.'C  ol 
III.-  ('."nliii  in  .~;j,st;>Mi  ill  .\  ii.'i  u' i  li  i-  l.i'i'u  s.'i  s'ltly  •■xti'ml.-.l,  i!ot:ililv 
liy  f.lu'  .■.Kfiloi'ations  nf  ,lic  t'nil.d  >;uti  ■  Gi  .-Iniiiral  SuiAcy.  .ml 
l'ir.>U',''i  il'.i' I'n'irt,- of  i' -  pii-ciii  al)!- (iiT'ci'lor.      .'Mii'li    a!-o    has  iu  i  n 


'Ion'  li'>'  tl,"   <  'an;'.d!    i:  ^uia 


v,  1- jM'riailv  in   tlif   yiuii'U   oi'    tli''  liorl.y 


Mioiinl:.  ...s  !'io  \  il!   y  n\    t)i>  S'.  l,'AMV!ii'',  and  m  Lalirador. 

In  ill.'  [iinvinia^  .4'  \:'u  iliuii'^Aick  tlif  .uiii.luiv  .mil  fauna-  of  llic 
('and.iiini  • .  rk-  i.avlic.  nw  .  kid. mi  ■  v  |.ii\  ato  .■■'■  a't,  .liid  from  llii'ir 
proximity  to  Cinr  r„rl-...  ■•iiio^t  i  vii.d>l"  for  ronijaiis  n  with  llio-.- 
of  that  i-land.  Til"  sri'i.  -  ih.'i"  dso  I,  -o  ooinpicti'  I  ,.a,t  ii  yields  a 
-Odd  ■.l.aiulaid  of  .  ..iii]>  ai-.on  foe  .all  ill.'  .\t'.oitir  roa -t  ('aiiil''n 
di'posit--. 

XV'i  ill-  I'Xj'lor.'itorv  woil  of  111'  f'lnaili.ui  ( ;i-..loL'l('al  .^iiiAcy  iiad 
l„.(>n  opi'ii.-d  ill  I'ap,;  |!r-ton.  .M  ■ .  K!  t' In  ",  in  1-Tl.  bc-an  iho  sliidy 
of  lia' .iic.is  u  i.-Tr  thr  Cinil'i-iin  iofk'~  aic  foniid.  and  conMnurd  his 
woi'k  tliiTc  for  llni'f  yiai'-,  whi'n  thi>  furllifr  inosn-uLion  oltho-.|ii-- 
\cv  '-arri' "i  hini  inn-oia!  lli"  ( '.aniiii  Ian  ai'i'as. 

In  ihi'  '  ro.!,  s-  ,,f  M  .  |''li.ii'li>a''s  uor',  in  tin'  ( 'aiiilirian  distiicts  lif 
had  found  lli.it  the  -rdimcnls  of  this  ap'  In  in  -oM-ial  ii;iii-o\v  v.illcy- 
Jn,'lo..d  li.'iw.  in  ahniiit  hills  of  I'rr  Caiiilii  i.in  nv.'ks.  nio-l  ly  ■  ly^'al 
lini  OI'  111.  !  iniori'hic  ;  and  in  oin^  Ipioadi-r  \al!i'y,  that  of  tC  .Mii'.i 
i|\',.,..  !i  was  in  l!if  valli-y  of  ihi.  livt'r  that,  th"  fos-ijs  w. to  found, 
whii-h  dfl' riniiicd  llic  raminian  .I'.r.'  of  thi'  alioM'  iiuaitioivd  roi-ks  in 
C.i;,.'   r.t.'h.n. 

■riir  r.ii'i  fully  dpliiifaiial  toiio^iaphiial  di'tai^  uiv.ai  liy  Mr.  I 'Ictclior 
in  his  t.M-,.|l(.|it  iii'ps,  thi>  rcrord  of  the  dip-  and  sirikos  of  lln'  locks, 
of  ihi-  natuK?  of  the  s.Mliiiifnls,  and  of  tli-  ioraliiips  wlicrf  fossils  wero 
lo  Ih>  had,  inatfi-ially  aidod  tlir  wril.a'  in  inv(v-,tii:atiaL'  tin;    -coloiiy  of 


■*•:•;!  V  .^ 'j%-._  ?'i;-  tiii: 


PffPV 


»WB'x-«r.i*«!'Mv  anwer: ' 


this  iliNli'ie-t.  'I'lif  wiil.  !■  Wdulil  ■■it-.o  .■ll.•Un(^^vll■^l^'.'  viihi.ililc-  iiiM--uiial 
assislaiK-e  liom  Mr.  l"lftcliei-.  rciilci-tHl  at  tlio  iiist:iiiL'i>  d'  llic  Dirntoi' 
•if  tlio  Sm\i  y. 

Ill  addiliiin  Id  llii'  ^c  .Id^iriil  miip  of  (Jii|'i'  liict'.ii,  ku  wliii'li  tin'  l> 
('aral)i'iiui  ,ir.-a^  .lie  ilt'piijtoil,  itMcrcii  r.~  to  llu^  Caiiiljii.m  rucks  of  lln'  ,,, 
islaml  liy  Mr.  I'IcU'lier  will  !;(>  f.iiiiiil  in  liu'  i;c|.oit>  of  I'l  .i.,'rp.-,s  of  the 
(Jci.loi^ira!  Siirvry,  y(Mr  l.s,,;  (;,  |ii;ri.  :,:'.[}  {,,  :V<:',  ,■  yi-.ir  l>7i'i-7.  ]>HiH-< 
IL'S  to  t:'.7  :  and  yc-ar  1^77-8.  ;..!■.;.■-,  1  h  m  l"i.  In  ih—  •  rii,..|-i-  the 
rori;^  ari'  ili.si-rilir.l  iiii  'cr  tli«-  lifud  of  Lnv.-er  S;luii,-in,  a-  i!  ihat  liiiw^ 
till'  Caiii'ijiian  v.i.-.  no!  fully  i  co;.!nizf'd  in  Aint'i  ica  as  a  ^y^t  m  with 
diN!  in^'l  ivi-  f.uiii.is  s.  jiaratc  fioin  tlu'  l/iwi  i   Siliirian. 

Ml.  Fl'.'t  Ipt  cxpiorcd  iwo  h.-iri.iu  \aiii\v  ■  of  Ciiiii)l'i:in  rm  l;s  on  St. 
Anil'  \\  >  ( i  aiiii'l.  ronmcii'd  with  ihf  Uoidalc  liilU.  and  two  othii- 
on  ivi-i  liay,  in  ilii'  Coxiir.itli  iiin>.  In  al;  th^'^f  li.'  iMimd  lln'  -tiMia 
hiithlv  iiR-iini'd,  and  in  many  of  hi-  notes  only  tla'  ^tiiki.'  is  re  oidi'd. 
In  the  l.iru.a-  C  unirian  di-i  ■  ict  on  ihc  .\Iira  ri.  ■■!  .li  n.  ilif  sti.ii  i  dip 
at  a  lii;,'h  an^h',  ^mi  lliattlii'  -Inui'iu'  .'innol  ii-  iniiMicd  from  ine  de 
tails  ;;ivi:i.  Tiiii'.;  1  iir  s!  nnt  iif''  and  ..ii'.-  c-sion  '^r'  tln'  insis  c.niiii  not 
Ijc  dcU'riniiif.l  wisiioiit  -'■iiir  furl  li-i  .--ludy  ill  tli.-  lie!. I.  !  llnivfoiv 
i,'ave  -oiiic  aUcniion  |o  (I,r  ili-ti\i.iition  of  iiii>  sumI.i  li.-t(.!!'  c.iiialin:; 
nmterid-,  lor  the  -tiiiiy  of  the  fo-sd--.  This  pre'i.i.luary  v.  oik  \va-  ot 
impoil  inee  as  it  eiiaMed  :.ie  to  )'lare  one  of  the  f  lun.i^  .it  .;  hoii/mi 
lower  tiian  the  liiol.i^ie.,!  iiniiealioi,.  liad  warranted 


.  !•  liliCt 

Miil>r-i,in 


\Mi:l:l.\N    srWliAl:!'-. 


The  st.iii  liUiK  II -ed  for  <■; 'iiipai  ; -on  of  i  he  fauna--  ;iie  I  hose  ut  (  M'eal  I' 
r.iitain  and  Swe.lre.  In  ^iu'  lowei  nn'inheis  of  ilie  Cainliri.iii  deposits  s 
of  SwndiMi  the  f:uinas  .-ne  poor  .-mi  I  w.-intin;^  in  \:i.riety,  lint  l!ie  Middle 
and  I'pper  ( '.:i!i!iri-iii  have  i  full  aiai  rich  ~iie-(-sioii  of  f  iiiiia--.  The 
riehne.->  of  li.e  I '.-Miiliri.iii  fauna-  n''  S-,v.  d(  n  ii-i  lriloliite~  allevis  ,,;  very 
e.\aet  and  iiiiuute  di- tiiuiioii-  he.wi'cn  the  ..evenii  layer-,  so  lliat  the 
-^licces,i'ai  ei,,up:.  have  lie,>n  di:.i  ineui^he.l  1  ,y  llie<e\er,il  tailin-.  wliioli 
I  hey  euiitain  .  .uid  wo  aUo  lia\e  an  U[iward  siieeer-^ion  of  groups  eaeh 
distiii;:\ii-^:  ed  hy  a  le.-ulini.'  j;('nu.iof  trilohitc.-,  or  other  or'i.uiism,  as  :  — 

<  >lenellus  t  lloliiiia  '  fauna. 
L  iwa-r  Paiado.vidi  -  hivls. 
I'pper  Faradoxide^  lieds. 

<  Menu^  heds  or  fauna. 
I'eltiira   beds  or  fauna. 
I  'ietyonema  fauna. 


inlin  .n 

-t'-MI    ill 

e    :.h. 


fi-'iVS'^WM 


f^tfK  *j^r^frmt»itr-'^Mr^y»'i--yf»t'-''ismKaarw^f&^rse^'  «5«f->P9  ■ 


<  '.■uiilprian 

>Vstt'lli  in 


Kir^t 

clii>>itioati  -ri 
of  the 

(  'atllln  1;U1 

III  N.u 


Thp  (^Tiitopyge  fauiiii  which  follows,  nnil  wliioli  is  cciuiviiient  in  ii;,'p 
to  the  Trenmdoc  slates  of  Wiilcs,  is  considered  l)y  tlio  Swedes  iind 
Oennans  to  be  iv  pint  of  the  Ordovician,  or  Lower  Silurian  system. 

In  Wales  there  is  a  ;,'re:it  (hnelopinent  of  tlie  Camhrian  system,  tiie 
thickness  from  (letri(al  sources  heinj;  iiiorpiised  hy  additions  of 
volcanic  ashes  and  lava. 

The  orij,'inal  work  of  tlie  (Jeolo^'ical  Survey  of  ()ie;it  liritain  in  this 
district,  especially  in  the  south  of  Wales,  has  heen  greatly  extended 
and  improved  upon  hy  the  late  Dr.  Henry  1  licks,  to  whom  we  are 
largely  indebted  for  the  ela  ■oration  of  the  several  groups  which  make 
up  the  Camhrian  system  in  that  principality  and  for  the  dcseripliori  of 
their  faunas.      His  elassitication  fr-om  llie  base  upwaiii  is  as  follows  :- 

Caerfai  group,  including  the  Olenellus  zone. 

Solvn  group  :    this  by   its  fossils   belongs  to   tlio  Lower  Paradoxides 
beds. 

Menevian  'jidup  :  this  also  contains  Lower  t'ai'adoxides  species. 
the  Upper  Paradoxides  faun.i  has  not  been  detiiiitely  r-ecog- 
•lized  in  Wales, 

Maentwr-oi;  group  -f'lenus  fauna. 

Ffestiniog  group,  with  [..ingulella  Davisii,  ,Vc. 

Dolgelly  group,  with  I'ai'abolina,  Peltura,  Ac.      The  sumnrit  of  this 

is  ecpiivalent  to  the  Dictyonenra  shale  of  Sweden. 
Tremadoc  grouji  :   this   contains  the  genera  Niobt;  an  I    Asaphellus, 

aird  is  eciuivalent  to  the  Cer-atopyge  fauna  of  Sweden.* 

These  staiidar'ds  have  already  been  applied  to  the  Cambriair  rocks 
in  New  lirunswick,  where  most  of  the  faunas  referred  to  above  have 
been  recovered  and  the  litholoirical  aspect  of  the  strata  in  which  they 
exist  has  'oeen  noted  :  so  that  there  was  now  a  stan<lard  nior-e  acces- 
sible to  the  Canadian  geologist,  and  comparatively  close  to  the  pro- 
posed field  of  exploration,  and  a  district  where  litliologicai  r-eseniblarices 
may  be  supposed  to  have  a  more  definite  value. 

The  lithology  of  the  New  lirunswick  Cambrian  beds  had  been 
studied  and  describeil  before  any  fauna  except  that  of  the  Lower- 
Paradoxides  beils  was  known  in  them,  .so  the  terms  used  in  dcsi"iia- 
tion  the  se\eral  grou|)s  of  strata  in  this  system  in  New  lirunswick,  are 
based  on  their  litliologicai  aspect.     Hence  we   have  the  following  : 

t'.lUllM    c.f    Diclllllll-    /.nil.-    ill    Wall-.        (iiul.    .M.C^'.,     I,.i|ic|l.ll,    IS'.IL'.    |,.    L>|. 
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Dirisinn    n, 

II.   Heil  coiisji'iinprat*'. 

/'.    Iird  Mild  <,'iicll  s;imly  sl.Ui-^. 
/hvixiiiii  1. 

II.   (/'t)ar.-i«  gray  s.iiid.slo  .c  or  (|Uiirtzitc'. 

Ii.   Coarse  gray  sandy  slate 

'•.    Kiue  iiraj'  iiiid  dark  jtray  slaty  -^llall■s. 

d.    riiM'  l)Iacl<  (.•arliimaci'Diis  slaty  shali's. 
Tilt'  iw.i  l;ist  ci.iitniii  till'  Lower  Panulnxidi'-i  t'liiiia  ot'  ^^v(•d^'ll. 

Dii'i-iiiii    .'. 

II.    l)ark-;,'rav  slates  with  seam-*  of  j;ray  ■sandstone. 

//.   Coarse  ^ray  slate-,  and  gray  flagstones. 

•  •.   Gray  sandstones  and  coarse  slate-,  (  Linu'uloid  sliells). 
l)i rixiiiit   .1, 

II.    l)ark  yray  tiii'-iy  Liiiiinated  slates. 

>i.    lilack  carbonaceous  and  dark  gray  slates.  lf>-   li>>ile    than   tln' 
hist.* 

Two  oilier  divisions  were  described,  hut  these  were  found  to  he  rppe 
titions  of  those  of  Division  ■'?.  Wiieii  the  faunas  of  Division  :i  wire 
studied  the  latter  was  found  to  contain  a  luiiiiher  of  faunas  wiiieh 
were  designated  liy  the  a.lditional  letters  •■.,  ,/  and  >',  the  two  hist 
mentioned  being  Ordoviciaii. 

After  eliiniiiiiting  from  the  described   rocks  of   the  Cambrian   areas  ' '■ 
in  Cape  I'.reton  .some  whi^h  .-ire  Pre-Caiiilnian,  it  is  not  at  all  dillicult  ,;, 
to  recognize  this  entire  series  of   di'posit-    in    the  Cambrian  succession  '|';, 
of  that  island.    The  known  fcissiliferous  beds  nt  the  island  were  Upper 
Cambri.ui,  and  the  others,  by  their  position  relative  to  thee,  rt'presented 
the  miildle  and  lower  part  of  the  St.  .I..hn  series.    'I'he  conlirmation  of 
this  view  suggested   by  the  litlioloi,'ical   iippearanc^i  of  tlie    beds   was 
obtained  when  the  f.iunas  were  e olleo'ed  and  studi-d. 

Tlie  studv  of  th'-  faunas  of  the  St  .biliii  group,  begun  in  1881,  was 
not  eoiiipletcd  until  twelve  years  thm-eafter.  but  as  the  paheontology 
unravelleil  itself,  it  was  found  to  be  in  close  accord  with  what  liad 
been  determined  as  to  the  Cambrian  succession  in  Europe. 
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ll> 


.Mrc,:'.u!      .    ■'"""-  ""■f"ll"«'>';?''i""-";nil.,l,i^.   h:m1   ^iv,,i,,lii,..  w.t,'    r<.uml 

l','^'-"     ,         '"    •'"•  ^'^   -'"I"'    •^"'"i\    "Inch    , ,,.,,..  ^    Ih..    |)i\,M.M,s    I    ■'    H.i.l   ;i 

'■"'^'■""'•-       n^lirati',1  ,il„.v,.. 

Dn-i>i,,„     I. 

I'.     I    iilti.'l  of  I'ioKjIimiUs  (I;.. I    lili'iwri  in    Ivhm],,.). 

J    ^    Vilij.ill.s  -i,li  f.illi...s  ol'  liir   l..m,.!'   l',il:i.|...\i,h.,  1„.,U, 

Nil  t:  il(il)iti'  i.iiih.iv  rt.'rc  tmirul. 
/>:,■:■.:.. ^,  .;. 

•'.    V\uii:i  lit'  I'iir^iiioh'ii.'i. 

/'.    r.iuiri  ■•;   Pii'lMi',!. 

•■.    I''.iiiu;i  nt'  |)i,l\o;.,  !ii,!  i  •,;! ,i> u.  h'l ,  i. 


./.    !■■ 


;'';iia  (,t    l,-ti.i-,,n,tii.  ■•.M,,j,t, „,,,.,  .,,1,1   tlio  trii  ,t,iti-  (  yi-l'i   IM- 


ri 


""'    '"""    '"    'V..t,,',.,iuv,    m.t    khiAi,  in  "u,.,,!,,.,  is  fmin  :  i,i  .\,.Nv 
^^'^''■'■''^■'<       IHl     \i-nr,„u»llM„l,     1,.V,.-.      |',,|:H,,v:,l,,.     1,,,,     ,;„,    „tl„., 

nuuv,-,   t,,;i.,u-  tiic  .;, su,T,..si,,.,    i-,    K,|,,.|,..      |.  ..1m,  l„T;,nu-i-i..Hr 

''"""  ''""-'■•  'li-i'".''ni'-  th;i!   tlir  .,|,!„  n t  ,,,,,,  ,„■    ,1„.  Si.  .|„1,.,    ;,|,,„|, 

".■^  ..nt  CuMli.H.-m  Iml  ()i-.i..'.i,-i.M.  nr  1...  mt  s,i„:  ,;,„^  ;,n<!  ih.-i?  tl„. 
|-.'.-i,j.ni/.;il.l.-  <.'iu..hiiMi.  |.,-i,i  tiT;nn,M(.-.l  w.  i  liic  i  >ictyi,n.Mii,i  t'alin;i, 
'lit  iriciiidcd  thiit  <if  Pi(it,il,.nu-. 

Tlir  laimas  ot  lii.tl,  /,  an.i  .•  in  |)i\is„,M  :i  Ip.iI  Hirca.ly  lii'ca  roumi  m 
f.ii„.  Ilivt,,  ,  .so  there  was  u  ivaMMial.lo  li.ipf  tli.at.  in  tlie  iin.lrrhin- 
I'i'ii  cil  tiM-  (.'anilriiari  in  tlia'  i-lan.l.  !  In-  I'aiina-.  ..l' the  .  .,rres|M.niiini,' 
|"'ilion  ^,i  the  St.  .lohn  -n,i  j,  w,.iil,l  he  f,,un.l  .ai  t'm-ther  stuilv  nf  the 
field  and  I  his  hojH'  iias  in  p.n  i   been  iv.di/ed. 

,M,;"-",:',i..  -^-^  t'"'  l^^i""'"^  arid  (h.    Iiihn.,^ic,ds,uve-,~i,>n  nf  the  sev  eral  divi>ions 

(•:„„1„,M„  "1'  the  St.  .lohn  (ir<.ii|i  <l:d  ma  a-i- e  in  all  rejuvts  wdh  tia'  l'iin)|..an 

KMai'w'l.^.'"  <^^""l"i^'"  i'  ""-  th.iU!iiita<M-d,le  in  iMiu  ,.,  .j,,.  ,|:,an  h.ei  names, 
and  i'cnie  : 

I'lri^n,,,   /,  in   «l,i,.l|    ,1„.    li,,.,    chai-,ielens;ie   ('.inrbiian    t'uuiia    was 
to;itld  was  f,  I  lied  Arii>/i,in^ 

li'iri.u,,,   .',  whieh  is  very   I'uily   deveiiipod    in    tie'  city   cf  St.    .lohn, 
ua-  ealled  Jtilm nnuiii^  anil 

/>uv,-/,„(  .;,  whoso  faunas  were   flr-t   di.stini;iiislied   in   l'i|>e    nreimi, 
was  named  lli;inn'ni,i:' 


Tin.-.  K. 
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'l"lib"-f  iiaiiii'S  ,iie  usi'd  in  'ii.'  t'ullowiiii;  if\t<ivL 

Sinot!  tlip  cDiiciii^ioii  <<t'  \:i-i  w-rl;  i,'i  tli<'  St  .Inlm  '4i(iiii\  I  In-  wi'itci- 
liiis  Uci'ii  ('iit;:ii;n(l  in  stiidyiim  ami  (li'Vfl.ijiiii,'  the  t';r  ii:is  nt'  f.t.f 
l)ir.yi,,ii  'O'  of  tli<'  rl'i'-silii.-;it|.)ii  <,'iv('ii  111  1>Sl'  l'i>r  llic  St,  .Inliii 
•  '■unliriaii.  Tlil-i  (li\isi(m  piovi' I  lu  hi-  nt  muili  j^rciitiT  iiiipni-tiiiu' 
tliuii  it  iijipi'.-iis  to  liinr  in  i!ii>  St  .li'iiii  sictioii,  iiinl  it-  rxtcii^iou 
ciislAvanl  was  stUilii  il  in  o  in; 'i-t  ion  uiiii  lli.il  ot'  tin'  St.  lo'.i!'.  ufnuj'. 
At  tlic  '.asliin  iiiil  ot  liii-  .S'..)oliii  liasiii  ot'  ( 'aiiiliii.in  lorksat'illi 
rX[,osiiii' ot'   il-i  ill.  .;•  liii'^  «as  t'ouml,  wlnrr  it    I'xliiliin  il    I\m.  ilivisioir- 

with   .■ II  ;ioiiii'i  I'c    ImmI    lioivvi'.ii     1)111    the   t'i'W    or:;ani-Mi-   ditaiiicil 

Mil.'  no!  Ill'  a  siih.cii  atlv  !ii.;ii  onl.i'  to  niioid  an,  (ifllii:lr  iii' aii^  ot 
cohip  ii  i-oii  ttiili  t!i;'  I'auiias  o/  oiUm'  (  oimi  lics,  < 'oii-i'l' r^'ljlc  tinic 
\va>.  ;;i\rii  to  till'  r\;niiinati.  11  ot  lli-.r  iiii-a  iiir-  in  i  >^^.  miil  ir  w-is 
then  ,«lio    111  ot  a.'-  the  l'>a-al  si'iios, 

Oli-iTvat  iiiMs  '  I!  tlii-  |.,u-.   ot'  t]i  ■  I '.iin'ori  in     yst   in    ■,vi  I'c    coniinuiii  ii 
in  tlir  i-iLiiil  111'  Nr"  tiiiiiiM.ino',   ttlni..    \-.     w.i-i   toini'l    'o  eonlai  :  fossil-  |; 
in    I'll  tin' jir.','.-;  \- itii'i;    inil    itte   ii'i     '.ari.-iy,       i  hi'    liiiilini;    I'l    a    iii>-  '' 
tiiU'i\.'    l',iuiii    in    t jii^  i;i-ii.;ii  of  II,  .I-  in   Nowfoiiiiil'iainl  ni.uli'  i!   aiUi:- 
al.i'c    to   ■X\^  ••    it     ■  'i'^liii'-M'.  ■    ii  Mil.  ,  as  li.i-,  1."  .'ii  (iiino  wiiU  tin-  M-MTa!  i; 
ili\!   ions  111   till'  S  ,  .li.!,ii    ,in;i[',  am!  it    .v,i-i    c.illi'ii    !•'.'■•'■■  uii  r'n'  n .      'I'hi      ' 
olisii'v  at  ions  mail  ■    ■iniii'.'  '!i"iia-it  tin  'r  :■"  i-ons  in  ( '.ijio   llictun    ha>," 
mi-mi!  l;i(i||\    Id   I'lilii.:',:    our    kn  ji\  Ic 'ui;  of    liii>  iioi  Lion  ,,i  il.o  Cam 
111  ian. 

It  !-  iao|o,l  11  lit-i'iiii'  till'  liist  1  ilmii'iii  ami  tiiiei<nfs-  of  tin' 
si'Mn'a:  i.'ro''  i  of  Cmili  i.oi  >tra',a,  .'.iiiM-  '.,i'lim-il,  as  ilii-y  iiiiin'ai' in 
Cap.'  I'.rUi'ii.  iiiil  ijcf.,;-.  lining'  .so  if  will  In'  i',i -iialil.-  lo  rrfr-r  to  t«ii 
other  i."iiii;'S  «!ii'-Ii  uniiiiio  liiini,  nnr  ot  ■.vhi.li,  tlio  •.'olilbi'imk,  is 
i-losi'ly  conni',  ti  i]  with  iln'  i'ji-lK'iiiini m,  ['hi'  othir  is  .',11  cntirelv 
iliireii'ii'  anil  111    i-h  olilci'  viii;.^. 


f'li   lI'lllMM 

;l,.'.,l.l,.-; 
'  1 1  -null 


il    \.  H- 

lii.ilan'! 


i',\iri 


s-i'iircrrii.\L  i:i;()!.i  y-w . 


ri:Ki;\Ni;s  liKl'KKsr.Nir.n  in  tiik  i  \mi;!;i.-\n  sV.-iKM  in  cvin    nLi.rov. 

Wlii'ii  the  '.vi'iti  1  li!'.;an  !!ii'stuii\  of  tlu'  (.'a  1  laian  sv-tcii  in  ('iic 
liii'ton  (icjirr-i'itcil  on  thi'gooloiiii  al  map  as  Lower  Silnriani,  In  fmiml 
that  one  series  of  roiks  eonijirel  tended  in  the  section  lolonieil  a-  Sihirian, 
was  11  iiiaika'iilv  like  the  '  Upper  Series'  of  the  f.auii-iitiaii  area  near 
St.  .Iiilin.      An   e.xaiiiiiiation    of    the   expo-uies   i,;'    these  hed^  ,i|    l.nn;,' 
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i'liiiiilin.St.  .\ii(lrfWMil.,iMiM.|   'i,,,!   ..r   M    i 

-.e -ehui,...  Jt'cC. :;,;,:/"  ''"' "'" "•"'•' '"■"•  ""■ 

-UM.v,  .V.w    IW.un  wi,;  ,    '  '— -"''lin«  l.-.l.s  i„  St.  .,„1,„ 

> -i: "':r:,.:^.::::;:;;;;:':''"?"-^''""''"^''''^"'' 

■■-iu:';:;:w:;,z,::i;;;r;::;;;:;;;r^,;"^''^    ^« 

I'i^k   llintv  shales   or,^  ,■      Si,   .,'""""'••"■""'■• -'>■"•*' st 

"'•-l.l.'  tlirii   r..M.iMl,l,iM..e  t„   til..    'rni,f.r  s,.,.;       •      .■     .        ■ 
'■■■;iowi„,;  reasons  :-  .  '  iunlina,,  tW   tl... 

I-    N"  similar  .eri.s  has  l.e,.„  „„..  «i,|,  |,v  ,„.  ,„  ,.      ,,       ,    . 

:■     ''■'"■>■  ""•■■"t  In  :„a„incv..i„s;,h.,,a.„h,.i„„  is  „o, 

^'■":,:c::;;:,;:::::;:::;:— " ■— n......... 

'■'"::;,"";;;■,::..!:;;:::;;::• "■'-■"-' -- 

I  ■■o.Kiiuie  theref.ae  that   this  .-..nu.  sl„  „l  I   1        i 

'■- ""■'■ - -•;;'.-;:  ::~*;;::;i:;::,,:r 


THK  (A.MIJiUAX  SYSTM.M. 

nil:    r,,|,ril;l!iKlK    Tl:iil!AM:. 

'-"'■■.■.' ,  J'r:  ;;;''■"'■"  ■'  •<•"  ';■"■ •■•  »'■■ ' „.,,,„  i-,,..,  *„,..  ,„,,„„ 


II 


'l-f   illoti^r    the    north- west, M-ii     shnrp    ot'    tl„.     'I        1     .i 
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or  ItMti  ve>i -ular  iiiiii  i-iilciHi'i>ii~  l!c^tii\';  ii|iiiii  tln'si-  iisli  rocks  and 
utMii  nil  till'  road  to  tlin  iVny,  is  a  mius  ot'  ri'il  iVlsiic-;,  slmwiri^  llow 
liiips,  itc  ,  soiin'  of  which  iiro  quite  fcniiyiMoii-*  iiiul  lu-lylookiiif;. 
AlK>ve  the  red  fclsitc^  uri'  tine  ;;iai nod  dark  v'lay  fclsitiM  which  in  turn 
support  till'  .yriiy  j<rils  an<l  saiidsic.ncs  nt'  liic  niiriiic  ("amlirian. 

Thij  red  fel>ites  at  tlio  Kerry  road  ilip  ><.  "I'l  K  nia;;.  :lO-40'. 
Further  fiisl  on  tlio  i>liiiid,  they  thp  in  the  same  direction  at  a  liijjlur 
angle,  mid  all  n\:>t\fi  tlii>  pastern  shore  of  the  islund  the  dip  of  the 
felsitos  conforms  in  a  i;eneral  wny  to  that  ot  the  oveivini^  (.'amlirian 
marine  bed-. 

i'roiii     the    Houlh  west    end    of    Loni;    inland,    ,;.  loss    and    heyoiid  '•"    " 
llarachois  harhour,  there  is  a  break  in  the  ran;{e  of  CuldUrook  eHusive  i  .,mi.i 
rocks  that  borders  the  north  sid«!  of  tli  '  Harachoi-.  basin.      I'his  break  ' '  ""'* 
is   partly    the   space   occvipied  by    I'.arat'hni-.   haib.air  and  partly    the 
ridge    opposite    Barachois   jiond,    which    is    of  r.iwei'    Carboniferous 
conglomerate  and  sandstone.      I>ut  near  the  mouth  of    McLcod  brook, 
which  enter.s  the  head  of  tins  pond,  the  etVusives  ai;ain  come  into  view. 
Here  they  consist  of  dark  gray  amygdaloidal  diaba-e,  lifilding  cavities 
tilled    with    cakite,    atid    lia\in^'    intercalateil    beds    of    water-washed 
felsitic  sand,  eontainitig  small  i.\al  fragments  of  soft  bl.uk  slate.      At 
one  point  the  bedding  has  a  di|i  of  ^   'M)  . 

There  mu-t  be  a  [irofouiid  f.iult  heie  with  a  downthrow  to  the  south, 
as  the  lloor  of  the  valley  of  .MiLeod  brook  is  occupied  by  the 
dark  gray  sli.ile;:  or  slates  '•(  the  lireloiiian  divi-.ioii  of  the  St,  John 
t-irane. 

The  Coldbriiok  rocks  were  again  found  further  up  this  valley,  vu  the 
north  side,  where  the  l^ourinot  road  crosse-  the  ridge  between  the 
valley  and  St,  Andrew  s  channel  at  Moisdale.  On  this  road  the  crest 
of  the  ridge  is  of  pre  Cambrian  syenite  or  i|uartz-diorite.  but  wdiere 
the  road  begins  to  descend  towards  the  \alley  of  McLeod  brook,  this  is 
overlaid  by  dark-uray  eilusive  rocks,  some  of  them  compact,  with 
tabular  crystals  of  feldspar,  others  more  vesicular,  with  calcito  in  the 
cavities.  A  third  variety  shows  pebl'''s  of  blown  and  red  felsite  in  a 
dark  feldspathic  pa<te.  At  the  southern  edge  of  these  ellusives  there 
is  some  puriilish  gray  slate. 

A  band  of  coaisegrivined  lOMrlz  diorite  then  interve:ies,  separatii.  I'Mi 
the  above  efVusives  from  another  belt  running  along  the  brow  if  .,.-1 
McTjCod  brook  valley.  Tliese  show  dark  gray,  somewhat  purplish-  .'" '^ 
weathering  amygdaloid,  having  vesicle.s  of  calospar.  ami  are  seen  aftei 
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r-<.n«  i.Iiiml  .|.„Til,.-,l  ,,1,..VP.     Mr.  I'lotch...  ,u  .),-  H,.,,„m  „f  l',,.„,„.. 
for  |n7G  ■;  ut  jia^,.  H;;  (..v,.,  „  „.,.,i.„|  ,,,  ,|„.  ,,,„,,^^  _,,^  ,,^.^  Mr.'i.i,,. 

In  fl,..  ^ull,.y  ,.f  tho  .M,rn   rivr      i..    (.•..Idl.r.mk    |,.m,n..   n|ip..HrH   in 

1       giv..t  tor.,..     At    MK'iKlrum  hill  ..„  th.- Morlry  romi,  „„..  rm^tN  «iil, 

miicli  «.|,it..  I.ri.....ia  ut  t|„.  top  of  th„  hill  ami  on  tl.r  s1.,,h,  towunl  tli.. 

Mira  river.      It  .onHiHts  of,  (irst  a  .lurk  «ra>,  wliil..  w.-ath.-riiii;  f.-lsitc, 

tlK-n  I.Uit..  of  a  l.ri.krr.l  .•,.l.i„r  wIio^p  fr..,ii,„.nU  Imv.'  b..,.,,  sr,,tl..r...i 

I'y  «la.i,il  a,-|i.„,  oN..r  ll,..  low  UwU  of  the  Mira  vall.y  to  th ufh. 

"n  tlic.  opposii..  .i,|,.  of  ,|„.  Mi,.„   ^„||,.y„r„  ..xtrn-iv..  ..xpo.sur..s   ..f 
til-  C.l.ll.r.Kik  ..|lusiv.->.      lirMKal  -ttl-niPnt    Im  loiat.-d   on  tho...  rcHk.s 
Hi.l  towanls  its  ..ast,.,n  ,.,,,1  at  tin-  r.m.l,  thore  ar<.  ootHi.leraM.-  t-xpos 
iifoH  of   r...l   iMv.iiaKrit    having  ,.   purplistrr.-.!   pa.st..  with    iml«.,l,l..tl 
lingular  frauiiionts  .  f  ;;iay  f..Mt,.. 

'l  'I'hc  cxt.  lit  of  Ih.'.se  io,k>  ioiilli  of  th..  roail  w,i^  not  avcrlaiiMMl  l,m 
tlH.y  ext..n.l  L'UO  yards  Morlh  of  tl,..  r.M.I,  acT..,s  tli.-  strik..,  aml'.jip 
N.  .'10  \V.  ma),',  •  I'lO  ,  ami  are  owrlain  in  that  iliri.,lioii  l.v  j;  ,,  ni^l, 
i.'iay.  whit..  w..atli..rini:.  ami  -.■.I  wcatliprini;  s.hi.slose  f.-Wn"  havini; 
.1  few  .siimll  an;.'ular  fraKiii.-til-  of  frlnit,.  i,i.l.c(l,k..!,  witli  th..  sani.-  ,lip 
'IS  the  l.r...-.iii  Hrit  n<-ur..r  th..  r..a,l.  Th..  up()er  f..|sit..s,  :;()Oyiir<ls  nortli 
-f  til..  H,.|i,;al  roful,  woui'l  .•orrcspoml  |„  tin-  red  f..|,Mt..s  of  >!,('. hI mm 
hill  ill  a-p,  ami  nr.<o\,.rlain  l.y  ili..  ncvt  l..rran(-,  tlm  l';t.li..minian,wl,i..l,, 
whoie  its  iiiPasur.M  are  .vposo.l  alonff  th«  hase  of  tiips,>  ..(r.rsivV.s  tw.i 
mil...s  to  th..  west  on  th..  IVnyal  road,  dips  N.  r,0    \V.  may.   . ,   HQ 

Mr.  riel.l,..rs  rep.jrt.s  sliow  tlial  fn.iii  th..  vall.'y  of  the  .Mira  rivnr 
t..  the  .Vtla.iti..  ,..,a«t.  and  a!..ni;  ilii.>  coa.st  from  .S.atari  islami  to 
I'or.lui  hay  and  |.-rai.d,oi»e,  there  is  an  exteiisiv,-  trad  occupie.l  l,y 
fel-ites  an  i  l.n,,  ias,  an  I  il  may  he  surmis..,!  that  this  was  an  import- 
ant  ...ntreuf  ,.riipti..n  in  Col.il.rook  ti-iie,  such  a  .'Pntre  a,.,  i„  the 
pr.ivuu..  „f  N.w  lirmiswick,  .-xist...!  in  thf  easfrn  part  of  .St.  .;„|,n 
county  Tlie  -r....t  mass  of  ,li.„ite.s,  tVlsif.s  ami  aiMVi...lal.,ids  formiiM' 
the  (.^uac.  hills  .,f  that. list rict  have  1  .■..„  .i.^scrihed  l,y  Dr.  L.  \V.  Uailey 
in  Report  of  l'r.,j;r..>s  1S77   7^.  pa-.s  Id  i,„,  t,,  Jl  i,:,.,,ve. 

Th..  only  plac-  wh,.r.-  tliis    frram-  was  ohs,.rv..,l   to  1...  f.i.s.siliferous 

,  was  at  Diixal.l  br.iok,  a  hratu  h  ..f    Imlinti  hr.H.k  on  Kast  hay  :   the  sec- 

ti.m    .,n    that    hro<,k    is   drscrib.-.i    in    conneotion    w,.li    the    followin.' 

terrane.  ' 


iliK   i:T(||i;min).\n  tkhh.wi;. 


•A  Ion;,'  narrow  basin  <,f  Cambrian  rotk-s  oxleti-j.^  from  (o.or-e  rivrr 
station  to  the  hi'iui  ui  M.i.eod  brook,  past  Harachois  station  ami  h.trb.iiir 
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I'll  >i  Anilirv.t  iliiiniii  I.  I  li"  l.ti  ln'iiunmii  t  riiiin'  i<  i'\|i  i-etl  .it  llic 
north  vii^t  iriil  nt  tliis  liii-<iri,  hut  'li<>  xtiucliiK*  {-  riiin|ili<'.ti<-(i  liy  titiilt> 
mmI   fol  k 

At  lIcfiryB  livi'i-  -itnthiii  is  tin'  iinitlii'.i-li'i  ri  t'riil  uf  ^i   Nin;;  ii(l;,'r  nl 
<yi'nilii'  r  ii'ks  wliiiJi  I'Xtt'iid  tin-  wlmli-  Iciiylh  nt    tln'   Uit-iii,    liorflfriiin 
ll   OH  tl,''  Miilllll  riltli'lll    sidi',       Till-    llll.'-ul    <ii|ll,'lolll<Mlltt's    nl    lllu    Klthr     li.i-.il 
lllilllMII    :llc-    Wlllpl't'il    aiiillllll    till     mirth  I'llstl'l  II  <'llll  111    lIlU  l  il|;<r,  uiul  |'|''J^^  """ ' ''' 

iiniiiml   till-  I'll!  reiiinniliii,' ciul  ol    I-oiig  isUiiil      I  »ii  tlii^  i'luml,  Imwp    I'.ii  I"  niiiiitn 

1  »   I  II        1     ■  I  ■  II  '"  "'" 'I''''""" 

vir,  tliHy   n'Kt  on   I  oUlliidnK    f'       <ft  iiiul   Incii  wis,  itml    im   syi'iiite   is  i,,,.iii 

vlmbl)-.      In   til"  liiiliiiul   cutliii^s  »l  (itioix''  river  stiiiiiui  l!ii' (uiit»cl 

lit'   tlicsi-  iimj{|iiiiiciillfs  with    tliB  s\fiiilii  niii  Imi  seen  iit.  sinciiil  pliiCfH. 

Tlii'y   lill   hollows   ill   the  syiiniii' and  illp  N,  limy,  mid  N    !iu    K,  iiiiiL'- 

■    (iO  .       I'l'lsitf  Ixiuldi'is  uii'  loliiiiioii  ill  llifsc  rotigloliu'i  litis. 

Wpstw.iid  of  tlio  sljiliiiii  iiiid  lii'Mpiid  II  liiipok  und  nil  I'lnli.iiikniciii. 
ihi'  oonul  iiiii'riUcs  me  sren  to  re.it  on  diirk  (iiii|iliHh  ijruy  tiiii'  uniintd 
tVisite  siiiiiliir  to  iIkish  of  \mhh  islmiil  mid  pitsuni/ilily  of  thi"  ('i)ldliroo!j 
tiMiiine  ;  imi'  l)(>d  Inis  liouldrrs  six  ilichrs  to  t  w  o  feet  ill  iii.iinett'r,  uf 
dark  |nir|ilisli-ri'.l  fcNiie,  soiiir  of  wliirh  mf  (|iiiti'  silicimis  'Ihi-  is 
followed  !iy  tine  i.'nii lied  ei'  thy  feNiie  with  eiystaN  nt  k.iolini/ed 
f"li|s]iiir,  showing;  micif  lit  wiatlnrin;,'.  With  tlie^e  i  iini;loiiienUe^  is  a 
IiukI  |iiir|iii-li  red  sl.itc,  and  a  cuiiiii.i' I  felds|,  i  iiii'  inclv  earned  with 
•  ■|'ido|i'.      'I'lie  dip  here  is  X.   In    W.  iiiav;  -"'    .   Iiiit   the  |iriMilei;l 

ii|i  ill  ill!'  iiiltini,'  is  to  the  S.S.W". 

I  111'  tlie  r.iilroad  I  nek  one  1  ill  ml  red  yiinU  lo  I  he  -i  null  W'-l  is  m  i,  is> 
of  ;;ray  slate,  ele.,  which  would  sn'm  to  In-  the  ii|i|.i'r  division  of  the 
Kti-heiniiiiaii  terrmie.  Here  the  raihoiul  track  i)e;;iiis  to  tuiii  to  the  \ —  n.  1 
south,  ami  attcr  pas-iii;;  a  suace  of  uhoiit  ci^lil  luiiidicd  feci,  oiic  "  '''|~, '"'^ 
conic-  to  |iui  [ilisli  red  slate-  and  purjilish  ;.'ray  sandstones  of  the  lower 
di'.  i-iori  of  the  Kteheininian.  The  cleavairc  plane-  here  dip  N.  ."i."i  K. 
Ilia:;.  !H>  ,  hiil.  the  dip  of  the  I  I'l-  is  N.  ."i  W  .  ihml.  TiU  .  The 
-iialv  liyeis  helow  the  .sail  !sl ones  have  a  few  Liiii^iili  l!.i  ,  no!  ue!| 
preserM'd.  These  lieds  are  capped  liv  Low  ci-  ( 'ailioiiil'e:oiw  lime  (one 
extendiiii;  lo  the  shore. 

■  Vt  \'ouiiv's  hroo':  lUst  heyoliil  this  hill,  i  hc^c  led  -lale,  nd  ■.and 
-lorn  s  are  cut  oil' hy  a  fault,  and  the  rocks  which  appear  ■  uiMcilie 
th.  Ill  are  i,;ray.  These  show  on  the  shore  and  uloni;  the  railroad  track 
and  are  the  liase  of  the  upper  division,  wliich  extends  I  heiicealuii;,'  the 
west  side  of  llie  valley  of  ^'oUlli;'s  lirook  to  th.-  hii^liuav  and  l.e\..iul. 
The  \  illey  itself  and  its  e.isiern  side  up  to  the  syeniie  are  ,,  ciipicd  hy 
daik^i.iy  slate*  >\:c.,  a  ]iortion  of  the  St.  .lolm  terraiie.  The  purpdsh 
coirse  iiray  slates  we-i  of  Youiii- -  ljr-;ok  in  the  railw  ,iy  cuttiuL;  di|i 
2— c.  li. 
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■"■'"'""'"" '"■'-'    M,.    |,i:..|i«„y    t..wuri    |l,,-.„.|,,iV  ,Lii.|    ...,„1,«,.,mI1 

•^'""-  •'"■•"'""■■■"I    l.'-iii;  i-l I   |.,.,.ii:.'  .Ml    111.' f.,..i  ..f  r  I, i,  ,i. (.,„., 

llr-i;lil.-!...„    II,..    «v    l,.,„    si.l,.;,...  ,|.,,k-.,„yr.|,.,t,.      ;,,„|    i.M-;,\    11,,,-   ,,t',|, 

■""t.  .I..I11I  I,  ll.llll.. 

A     .,■,■11.,,,    ,„„    .,,„,lM.-,.t     .l,l,.,tl,,„     .,.■,.,...    til,.     ClMllMiul,    I.IISHI    tr,,l, 
^<<MI,-',    l,.„|,l,    ..„    .Si,       All.ltvu.    ,  |,,„|,„.l,    f,„.    |,alt    ;,    ,„l|,..    ,„    ,(„.    ,^,.„|, 

"i  ill.'  I!ui.,|,,|,.  Iiiiu  «,„||,|  ^.i,,,  i||,.f„|l,,„i„j,  „„„.,  .,|,,^^  . 

■Mill  •-■I   ii'd  .iti.i  -.•ay  .slal,-M,i„,l  h;i,„|sI s      |,,v,.,    K,,!,,.,,,,,     .„. 

'^' '-'•  "''  '11*'  t<'n'.ili,-  i,  .■,„,.t;i1,iI  1,\    i|„.  u„|,  ,     „    St.  Ali.livw 

'■liahii.'!. 

\.r,Wie,.l  ii„,.  .,:^y  ;,„,|    „,„„.  ,,,,,,„,,,  ,„..i||it,.,,,      AMii.linul  ,„   r|,|„M 

Kli'l,iiiiiiii,iii. 
•■iOil  t,.,.l   i„  s„l|,.y  „i'  Y.,„,m,  („,„,|-      p,,,.t  ,,|  Si.  .lulm  ;,,.,„,,,. 
■!'"•  f..,i   ii,„.vi,l,„-i..l  1...  1„„,|..,.  „f  M,.,„t,.  as  ^l^,■„  l,y  Mr.   n..,..!,,.,., 

I.''  innii,,!..  I,,  Y.„i„i;s  l,„u-,.  „ii,l  tl„.  i,l„„,.  „f  St.  Alicilvw.H  .Im,,,.,.] 
'"  ""til  •■>  il.  tlip  n-.l  .liUi'H  w|,i,.|,  wpiv  s,.,.„  cist  of  Vi.iin^rs  l,n„,k 
a,v  11.  1,  «,.n  ,.xp„.se.|  i„  .1  !.,«,  .-litr  „|o„«  tl...  sl,.,r,..  Thev  ,.r,-  „i,„,. 
fo-Ml;f..|.,u.  I,,.,-,.,  ,1,1,1  wl„.,.  ,„„  ,,„,.(  •,„i,'ly  .■l,.,iv,.,l  .slp.w  w..li-|„.,..s,.,v ,  ,1 

<'.\.lln|.l,-.  ,,t    l,illJ5u|,.||;,.   ,..,|),.ci,i||y    /,.    S,l,r,,„i. 

Ki-s-ils  u,.,v  (ifst  „l,-,.,-v,.,|  l.y  .M,-.  Kletfl,,.,.  ,„„!  .sul,-,.,|u..„tlv  l.y 
.Me-srs.  \V,..t,m  .itul  l{„l„.rt  ,.t  tl,..  Smvy  sUff,  wl„,  w,.,e  se„t  I,,.",-,,  t., 
<'ullcct.  It  is  not  .|u,t,.  coit'iii,  to  me  tlial  they  ,.,)||,.,u-il  tV..i,i  Y.„i„.. 
i...i(itfis  tli,.ii-o.,ll.-,-ti„(.s  «,,.  maikcl  MoAf,...  p.,i„t,  „ii,l  il,,..,.  sp,  ,  i" 
H..V1,  ,i„.  lar-er  than  tlio^e  I  foumi,  but  the  -,.,.i|,iriry  ..f  tl,..  fossil. 
sli,,n  they  «,.,-e  f,„n,  the  Ham,  ,]ivisi„i,  of  the  Ktiheminian.  Th,- 
.•..ll.-ctions  „„„ie  hete  b  .\lv.,.r.s,  Weston  and  Kobert  were  -.m.-  yea,  s 
.-..^o  place,!   in   the   w.iter'.s   hnn.is   for   stu,]y,   an,|    ih,.y   app,.,u',"d    u, 


I'.» 


ii;{lii'  U'»l  »  1' li  llidv  dl"  l^iwiT  <  hil'iM'-uvn  !;<•'.  .11.' I  -•!  "  r-  ruii-iiliii't 
Im  \f  xt  llitl  _V<l"iii.  riit<  i|l|'i  ,iri'l  >l  I  ik  -^  Miiirkiil  '■.  Mi  t'I'li  hi'i 
.111  lii-i  iii.i|i  a|i|i<'.iii  i|  I.I  nui'K  will,  ill")  \ii:*,  ,ii  llii-y  -.Ii.ihimI  ;i  m-iic- 
|»inilli'l  til  tlie  ^linii  i)(  St  Aiiilifw^  ifiiiiiliHl,  wlii'it'ii-  1  111-  ( 'iiiilii  i  11. 
)hmIs  III  I.iiiil;  iiliiiui  pii^"!!;;!'  fxliiliili  il  ;i  ilitli'ti'iit  ^tiiki  A  |.i'i '<i>tin! 
V  l«il  111  IIh'  Iniilllly  III-  IliiW  inlH  itiri  il  III.'  lllll  tlir~i>  liiil.  ill  |iLiri'  ..I 
lirillK  "'  •'"'  ''llllllllit  ill  I'll-  t'nilllll  i  III.  .11'  tuiiinl-.  It  I'll  .-.  ih'i  .111-  111 
f:l't    111    111.       .|«.|    iliviAJ.ill  "(■  til.'    I'.l.  Ill  llilin  HI 

I'll''  tii^>ili|i'ii)ii~    s.  lic^    I'.x'i  ii'l-    III    I  I'.M   ili'l  iiI'H'l;  ill''   -It'll-  111  ."»! 
.\iiilii'«^    .IliiiihI  timii  N  i.iii  ,    |"inil     i"-;irl\    In    tin-    iii"iilli    nl  ^  ii'iiii: 
liriKik,  till- ililV  ( tlliiiu  ii>  till-  '•■■■'■1  "I   till'  111. i.h   ,:,  ii    .i|i|'r'iii.lii- ,  tli.ii 
•^tii'icii.      .\     '111-  ^I'r'iiiii  run-   eii.iiU'  "i    iIm    ^iiil.i'  ut'   ili'-  lu'd-,  'iiil\    i 
siiuill  p'li  "t'   I'll'  liiwi'i    'lui-inri    I.   I'xp'i  III       'I'll'    limli'    '    tt'iU   •^I'l'ii 
roiin'  I'i'.iii  '"ti"  111.  .1  iii.i»ii't   L'.rti'i  ( '.uiii'iiil' run- 'niii-ii»i.'"ii  N'min^  "■ 
("liiil,  'iliil  |'i'i;i>"i«lM'ly  mIi'iw  lin. '  r  I.i'U  fn'  !k  iIi>.i  uiiT  lit  1  "iii  Ir.  I    il"iiy  li 
till'  .Imi'i'.      'I'll'  ri'  !->  hi  I  1  ii|<  I  if  f'ii->HiU,  lull  till'  '  Ir.n  .i:^!'  lii-iii'.'  li.uiii  i-i  '•• 
tn  till-  l.i'ililui^  I  111. .SI-  ill  till'  -I'nti'^  iiff  i;i(iillv  nil-'  'H.-il.  I'ut  in  1 1"'  -  iiiiK 

Ik"||>     till')'      Ml'    Il  ^»   lll^tlll  till  ll     i-i    III    till'    l.'-.MT    t..  'Is      HU'llI' 1 1 11  ;    ,1     l.l"l 

it'   1,'i-ii    '.'j  t'l  -"i  t'l'i't   ilii.  k,  t'lJil    ihi'  ;,'riMti-»l    \,ii      i  ■,   .ii  li'>,siU  i-  f'"iiii'l 


N    ...1.. 


I  ■i.iici 


r.'iVirvi/  „,■/'.„  '1/    )',,,! iKj  i„i',ii'.      S,;il'    ',11   /,./^.  .<„   iiifl, 
l.i'Wi  I  ( 'ill  liiiiiili'i'nn-  iiiiii'HtoiH'. 


^^ 


!     {Lit 


k 


>.'ii'ly  -l.,il'»  .1I..I  -.iii'l^t'.ii' -.  '  1.1.  M>   ^i.i\  -.iii-l-i '11.1  |"ii|'!i-l. 

..'I'.ii-  -1.  ti',  ti"  t'.iiii'  I-  j.ri'l"iiiiii.it  iiu,     Tl''  -..ii'i-f.'ii'.-  Ii.i".  ii.l.t.I-  - 

mil  ii'i'lnli-i  ii'.ili'l  vutli  ImiiiiiIii..  ■'■ ll  »"i"i   l"iri"»~.  I  Ariii' 

"'lit..-  aii'l   M'iii"|.ni!' ii.iiil,  all. I  -li'll-  "I    l.u  _'ii'-ll.i  ..ll-  -1  111.  1.  I 

..Ml    ill"    I.1MI-, 


I'm  |'li-!i  i,'i.'\   -.iii'K   -li.il., 

.S.ih'lv  l.iy.l   «illi  l.illKul'  II  I.  .V' 

l'iii-|,li-li  1.  1  -I'.l!.   will,  I.'iijiil.-ll,,.  .v.   ,aii.i,.  'I'.'ii.'.'l ,.'|  l.n. 


).: 


J'-^^ 


',f  f.l-it'  -.'ii'l. 


U...I  -..ii'lv -I.".,  "ith  ...itr.  I.-.I   l,i,,^'il,n,,.  -h..i|.K    t.|'l..'l  .,;.Miii-t 

IIilIi-'I'iU.," 

(int.    i.-nu-    iil-'M.,    |'iii|.li-h  I'-'l    I'.l.'U.        I'.l, 1,1. ■-    ..|    -1,11...    t'.l-if- 
'I'l.'it/.it..  ..M'l  I'lai-k  -ill,  I, 111-  -lali-.      I,iiij.-iil..|lii  1 ilii.'ii, 

l''l|-|'ii*ll-rt'.|  -l'-\l... '  "I'ltir 'I. .».[«. iii.'l  III  tli'.  -f.ilii-  ;ill't  .  i.  .i\.*'_'.    t'l. 111..- 
t.\    l"-lita!ll'.         l.iIl.nil'.Ua  .  ..liilll.'ll 
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No  lowiT  l)c,l>  than  i  ..■<,.  r„ul(|  Im  .let.'iiniticil. 

TliP  :>.-)  tV,.t  U'.I  of  sl,i-.-  ...iiifM  .1..W11  to  the  wat.'iiiru'ahoiil  15U: 
.■ast  of  Youn:,' point  and  then  bonl-rs  thr  shoir  fo,  some  iliMar 
Til. ■nip  then  clmiiL'esari.l  the  lower  .lat.'s  and  .,'rit  reappear  and 
■V  ro  W.  ni.-.i;.  .  7(»  .  Further  (,n  the  dip  in  S.  30'  W.  nin>;.  ^  .1 
Then  after  a  s|,aee  where  there  are  no  exposures,  one  comes  to  the;; 
llagiiy  hfds  above  mentioned  which  appear  also  in  th.>  railway  ciittin 
Here  the  dip  is  S.  oO    K.  may.   •      70  , 

The  fossils  from  thif  shore  are  described  in    th.^  I',d:rontoloi,'ioal  s 
lion  of  this  njioit. 

IvxpjsurrH  of  what  app.^ar  to  1„.  Ktcheniinian  M-diinent  are  d 
erihed  hy  Mr.  Fletcher  as  ,.  .-urrini;  cm  .St(  ele  biook,  a  small  alllui 
of  McLcod  l,ro.,l<  neir  its  s,,iircc.  They  are  <lesci  ibcd  at  paj,'e  t'29 
Ih-r  Heport  of  Pro-r.'ss  for  ISTO-:.  No."  1.  tandThave  the  charaot, 
of  the  strata  of  thi-<  part  of  the  Cunl.rian  system.  On  the  .siippositi 
that  the  limestone  and  fclsite  are  introduced  into  tlie  Kccheminii 
rocks  by  faults,  tlds  reference  of  ih-  numbers  above  (|Uoted  would 
admissible  In  comicctiMn  with  his  description  of  the  rocks  of  No. 
of  this  section,  Mr.  Fletcher  suu'u"'sts  tiie  existence  of  a  fault.  Tli 
section  would  l)e  unintelli.,db!e  otherwi.se,  as  the  natural  p  ..sition 
the  sandstones,  if  |-;tcheininian,  is  1,000  feet  or  more  below  the  t)l.i( 
and  -ray  shales  of  the  lM,tt<,ni  of  the  valley.  These  sandstones  t Ik 
appear  to  ha\e  been  raised  that  distance  above  the  St.  .lohn  terrai 
which  tills  the  bottom  of  the  valK-y. 

The  basin  of  Cambrian  rocks  in  the  \ailiy  of  Indian  brook  is  jii 
such  a  narrow  Iron-h  as  that  of  the  F.aracl,.  ■  basin,  but  the  siructu 
of  the  beds  is  entirely  dilVerenl.  In  tl  e  liarachois  ba-^iri  \vr  trace  ■• 
asccndin;,'  series  from  the  base  of  the  I'.tclieminian  at  (Jeorj;!"  riv 
-tJition  t..  the  head  ..t  .M.-I.eod  brook,  but  on  Indian  brook  the  Ca;: 
bri;in  rocks  show  a'l  upward  successi.m  t'min  thr  l,a-al  bcls  on  tl 
ni.rthwest  side  nf  (he  valley  t..  the  hi^dier  t:;and)rian  beds  ,,n  tl 
s..uth-e.is'  side.  In  this  narrow  valley  the  three  lerranes  ,,f  ihe  Ca: 
brian  st.ind  on  ed^e  nr  as  a  series  of  v.'rticd  beds  u  Inch  form  i  jiiate^, 
on  the  western  siile  of  the  valley,  while  Indian  brook  runs  in  :i  dec 
and  na::ow  trench  alon-  the  eastern  sid,'.  The  valley  is  closed  m  o 
eachsid.^l^y  hiohcr  plateaii.x  of  pre  Cainbriau  rocks  coiim' tin- of  cf 
stalliiic  iiiii. -tone,  fcUitcs,  N„riou-.  s.-id>',s,  .uid  some  brds  of  blac 
ilinty  slates,  the  who'e  of  the  pre  Cambrian  beiu-  cut.  brokcji  up  .-in 
ait<  red  by  -ri'.-il  masses  of  intrusive  syi'uit.',  abo  of  \  re-Candirian  ;  ;;. 
•  'win:,  lo  the  olcvation  of  the  Caniliiian  p'.iti.iu  in  this  \,-.i:c_\  an 
rhe-l„Hi  c-onr-esoi  the  brook-  nffr  tiiey  d'--,-end  from   th.-pr/c^, 
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.li^roiki-j-a,  OboicLS. 
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GOReC  OF  DUGALD   BROOK 

Skcnvr/.!/  rhi-  E/rhrminian  tfrra^e 


[.II.,-, 
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•'-il. 


i-i..i,  I 


•en.ne,,,stl,.,.f|>„,,aMl„.„„,.     f  .SV,.  ,,,.,. ,rf,„,  ^,„^..^ 
^n,,.  KtclK.,„i„i„„  „.,.,....,  is  ..,,,„,e,|   in   ,1,0  „„.ge  below  ,1...  f 

■-  th.  t..,.^„..     Tho  measures  are  .ut  at  ,.i«l,t  ,u..le.  ,..  U.    .■ 

'•iM.'-KA  1.      In  all  1-2-2  £<■<■(. 

Assise  fi  consists  of' 

n  feet,la,k  ,,u,-,,le  a,nv,.UI„i,l  a,..!  l,n,l„  ,...,1  sla.e-Fossil 
10  fert.lark  J.urpli.sli-gniy  trap  and  ash  ,„ck. 
18  tVi't  soft  purplish. rcrl  sh.il... 
Assise  /(  consists  of 

1>^  tVet  dark  pnrplish  ^ray  tinWy  rrystalline  trap. 
'0  feet  Hi..asiin.s  concaled  (sh;i;,,s  ') 

0  feet  .ray  ,,ua,,.i,es.    l-  sUs  i„  sand  and  .1  >y  s..u.,s  at  tl>. 
Assise  .•  consists  ,j( 

:^ireet, lark, ray   shale.      Ko-iis  a-   the  ,niddle   of    the   assi. 
sott  layers. 

Assise  ,/  r.in-isis  (,f 

I'l  feei,-,„npact  dark  -ray  sandy  .shale. 

Assise  .•  consists  of 

:i  feet  , ray  sh,de   with  scan,.,  of  „.,enish..ray  .and   a,td  lave, 
.^.•Hvolay.      Fvieh  of  these  assi.cs  is  f„..ilif,.,„„,. 

Tl,  ,s,.  „t  Assi.c  „  are  t^a.nd  in  the  bright  ,.o,|  sha!...      They  are  ^ 

'""'■''  ;■"'■'•'"''••'   ■""J   "■'■'■"f"-   o'-..re,  a  flvo-ithcs.  a  fatf.  le 
worm  burr.iws  :ivf  ivco-ni,alile.  "  "  ' 

AssisK   /..-The   tnatrices   of  the   fossils   ar,.  sean.s  of   greenish  ,., 
-|  h..-.n.  sand,   ,n  layers    of    lavender   ,ray,   rns.y.v^the        : 
>l.Ue.       1  he  «ra,n.  ot   ,h,.  sandy  layers   are   n.ostlv  of  pellucid   a^d 
g.ee„  ,,.ar...     Sonte  grains  are  of  a  bright  copper-greenl-olou        T 
|ue  nn,nc,.us  tn.nute  f.-ag.nents  of  ,0,1  feldspar  (and  o.    red  fe^ 
not  kao hnued.      ihere  ,s  a  pale  ,,e,.n  (magne.ian?)  depos--  in  pi 

of  the  shells  of  lirachiopods  and  a  few  U.stracods.  ' 
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their  way  ti.  tho 
nicks  have  been 
il  KtcliPiiiiiiiiiri 
■V 

■low  til.'  falls  at 
■  to  tlio  siiiniiiit 
to  their  course 
il  -ucfc'Jsioii. 


e — I'ossils. 


uns  at  tlie  toil 


the 


iisMse,  ill 


md  la\eii(li'i 


'hey  are  \ery 
nj,'iilclla   ,in<i 


'vciiish  i;ray- 
itlieriri;,'  line 
liK'id  and  ot 
lour.  There 
red  felsite?) 
'""'  ill  places 
1^  fragments 


M-filrals  7  d'Hsids 


/••„,«i/..-- 

Airothyi  a  signal '..  ■  ■  ■ 

I.eplolioius  ; 

'  i|)olus  triparilis 

Lingulella  longovalis 

I.iiigulepis  (Irei^wa  '    

Uradoroiia  spoctator-acuta 

H.   oliseivdtor-lavis.. 

I'rad'jria  vigilans-obesa,  .Vc 


As.sisi;  f.  - 'I'lie   t'ossiliferoiis   baud  in    this  assise   is   a   tine  .■,'ray   to  A 


1 

■  t 

inunii 

Id) 

1 

.  ri<'lu  \ 

.  -J  1 

1 


lavender  gray  shale,  weathering  pale  bi. .wn  in  craeks. 


,t^i.."il. 


Acrotliyra  sigiiata-sera    .  . 

A.       -    —      tarda . 

( tbolus  triparilis 

Liiigulella  cf  unnida . 

L. lon;;0\alis.  .  ,     . 

Linuulepis  ( ire^iwa 


MUilral  -I'J  dorsal-  o'! 
<:  ■■  I 
0        •■  7 


ml  if  ■-' 


llvolithes,  wide  ajiertural  anule 

(  Mtiiotheoa   sp "     - 

ISradorona  perspieator-Miaxinia      riL'Kt  v.  1  kt't  v.  O 

M. spectator "  I  •'        'I 

Uradoria  ornata    "  1  "        0 

I?.  -  vigilans,  inul. .  .  .  .       "  I  ■•         I 

( 'rnstacean,  part  of  eai  ii)iace  .  ...  1 

Afslsi;  (/. — The    rock  is  a  coiuparati^ely    uniform    mass   ,,t   gra;     lo   \ 
brownisli-gray  shale,    of    uniform    te.xture,  somewhat  ehar'.'ed  with  line 
sand  which  consists  largely  of  fcldspathic  particl'^s       There  are  grai?i 
of  a  soft  grass-green   mineral    and  of  kaolini/ed  '    -.spai'.      /.uKjiile/ii 
lii-igiiii  is  .scattered  through  a  cousiileralj'c  thickness  of  this  assise. 

Foss'^s — 

Acrothyra  signata  tarda ventral  1\  d.prsiil  •_'7 

.Vci'otrela  papillala    ...       ■'  J       "  I 

T.ingulepis  (irc^wa "         4'_'      ■■        -is 

L. \ar    ■'  o       ■■  .") 

Orthotheca  sp tube  :! 

Ilradorona  spectator.  ...  ...  rii,'ht  \ .  n  left  \ .  '_> 

l;.  - Jicula ■'  -       ■'       tl 


-  f— il-. 


It-  f..s.||. 


L'l 

/''ii-'ii/s 

l.iii;,'ulella   l(iii;;<,\alis  ...  ..         |  , 

I,. ,.(•  tuiiiidii '■  .,  .. 

r.in-ul,.;,is(;iefrttii.  \ar.  .  .  .  -  '  ,.        ' 

r.eptol)!])!!--  sj).  I,  r 

<»ifhotli(..  a  sp  ■ 

Hyoli.hes,  sp.;    .'.■"       ■    ■■  !■■"■'  o'  t„l,,  , 

Hrado—Pe^t-U,„.:,.;i.o..  ,i,l„  v.  |  j'.,,  ,     | 

niiliaiia  i)vaii« 

1.      ■•         1 

"IW.IUN    L'.         |.-,J    f^^., 

Assi-f  ,(  consi.^ts  of 

■■  f-t  of  ..av  HM,..,nu„,.a  fH,u..-c.n,l„n,o,.at,.  a,,,.  ,n, 
•■  •       ''-^    l'.H,>li.l,    .,.ay    f.l.i.pa,l,io  san.lston,.   .-ah 

Hate  coiitjlciiiirratc. 

A-.sisc  A  coiisi-t.s  (,t 

'''■"•'"'■' S"'-f^''-^->- f'""^!-'- -,d.t„.K..      „,.,_,, 
tlu-  lower  pan  (,t' tlic  as.sisp 
A  .i^  ,.  e„„M-ts  of  :^l  fe,.t  of  si„,ilar  san,l.lo„es,  wi.l,  a  led  ,  ^ 
-.^.»...M.oidi„,peM,,e.ofp„.p^ 

-n..small..aln,  .'■,,'■"   -'^.^-  -^'■-^'Iv  ce,.,e„,ed   a,.,| 


■J.'. 


1"  !,'lt'<>ni^l,  i;iviv 
ly  The  saiiij  iv 
•'•a  |i;iiticlfs  :inil 
iio.iliv  Tlifrcar." 
t''.     .Some  nt'  th.- 


ii.^.il   f 


Tlioi-c  iirc  pi-'O--  I'f  lilii-k  silu-DUs  nliitc  and  Mh. ill  pel. l)li'S  uf  quart/ 
Tlic  Bi-arliiiipn(l>  (it  tills  li.inil  arc  net  iiiui-!i  i.Mprri"l>"l  miii  lm\e  their 
iiiitiirai  oontiiuis. 


ul.e  I 
I 

I  \.  I 
1 


I  ijnt. 

ne  with  -(.lue 

te    al)<)ut    thf- 
'I-   lialf  of  the 


'■"S.vils   are   in 

a  hefi  (,(  fivuy 
I  few  „f  ,.,;.. I, 
le   tO|,  of    the 


llie^e   C(..irs. 

I'    irraiiis   of 

fii   and    ha- 

hiit   tliere  i- 

^^eathered 


Acrolhyia  >^imiahi  l-aiiia 
Lin;;nle|iis  Iniiijinervis.  . 
(Jltli  'iheea 


\eiilial  I  dni-al  II 
Inhe    1 


lirad'irona  iier>;'iiator-iiia:jii  i        li^hl   \-.  -  lelt   \.  0 

As>isi;  f.     -|''iiie  i.'iMiiied  ^leeiil^h  yray  >:iii'htniii-  «ith  ]'iirpie  cloud- 
iiii;s  eari'V  the  fossi!-. 

/•'iii.^ils  — 

Aerothvr-i  sii^ii.iti  orta M'lilraU  ."•,  (h)r~als  '.' 

Ihadoioiii  nli-i-rvalor  i;i\  H  rli;ht  v.   -  lelt  \.  n 

lnvismv  3.      li.lt  f.et.  ^••■ 

As-ise  II  <-uii--ist.s  '<t 

1  feel  irray  --h  il  •  with  alaiiidatil  ^r,ili-s  of  hydro  nili  a. 
50     •■     dark  i;ray   feldHpathli'   sandstone-,,  haviiii;    -i-aiii-   iif    uia;. 
yrit  with  felsite  di'l.ris. 

Assise  h  con''i>ls  of 

25  feet  liiiO  ;;ray  ^hale. 
Assise  ('    oiisists  of 

■Jo  feel  u'rav  argillaceous  saiid^lone. 
Assi.se  '/  <-oii--isis  of 

I5U  fi  et  dark  ^ray.  and  some   |nirplish  u'ray  shale. 
Assise  '  coii-iists  (jf 

1>  feet  dark  L;ray  shale,  tlie  heds  alt'iMiately  harder  ami  .-ofri-i. 

A^sisi'  /  oon>i-t-.  of 

10  fe.i  dark  ;.'ray  ^oiii^'what  siHciiru^  llagyy  >hale-.  with  pale  irrny 

.seams  at  intervals. 
.'52     ''    rial  k  iiray,  rallier  eo.u'se -.li.ile-. 
lU      "    siJii-iMiis  .,'ray  sliale. 
'I'he  fo---il-,  ,ii'c  mostly  from  the  middle  of  this  assi.:p. 
A'"?'.-  oil  thf  Jii!).^il!..  ,(•.■.,  .,/  Dirisiiiu  .;. 

AssisK  (I,      Thr'  roi-k  eonfa'idiii;  tlie  fos-ils  in  this  a'~si>e  i^  a  lavend'f-  1  '~ 
V'tay    to    ]nire    L;i,ty    --hali-,    weatln-rinL;   yellouish    in    tin'    eiarks.    aini  ' 


il-. 


'i 


\-iv.-/. 


'II  A.^i-c  . 


(If   \. 


Fo-iii/s  - 

An„,hv,.a,,,.„uiap,„.m.,      v,.„,r„ls   7,   d.„.,.l-    I,, 
Acnitliel(>(il„ivi.i .,  I 

"ll'iius  IJlvtollrnsis  ..  , 

l."li;,'ulell:i  .,, ., 

Ill  '  ' 

'  t^     ■  ••  n  ■•  I 

'    "     "'''"'  "  l'"'Hl'sl.-«r,u-   streak      ,,„i, „„,,  ,„|,.^  „,, 

"   '  ^'iii«  i,'i)iii(  •■urfdoes. 

/■'.AS,.//.-. 

•^,  -^'via' ,.  ,         „  J 

'  ""^'"s  ''''IS youn-  L'.        ..  ,        ..  .J 

l-cptoboluH  atuviw  (l,„i:ri.  ..  -         ..  1 

''''""'^''^'  ^P ^'pl'Hira  will,  a,K!^i,fun-,uvI 

As.sisK.v^Tlif  rock  ii,  whicli  thrso  fussilv  ■,,.,.,  ,„1,    111- 

-ys,,a,e....eo,.K,.a^,...,,..,..^::L:;;  ^^;:^^^ 

Aeiiitreta,   sn  ,   ^     , 

.  ,     ,        r     vpiitlal  0.  (i„rsal   1 

Actrothele  nl)(iviiU.m.s|alO      ,     .        ..        ,    ,|,„^.^|, 

/-i'«:;ulella,   sp..    ;    ;        ..       ,'J  '•' 

AssiMcrf.     The  rock  coiitaiiiii).'   the  f..siU  i      ,  . 

...y.i,a,.,™,,,,,,.,,„„„,,,,,,;i,,,:,;  ;;;;■-■_-»;;-. »!;. 

•"«'>•  IS  near  tlie  Lottom  of  this  assise. 

Acrothele  avi;'.. .    .  ,.,,,  ,     ,  -     , 

,-,    .       .,  \<'ii!ial  ..,  .|.,rsal  7 

<)l.o.usl{.,.tone„sis,.  ,,   yo„„g,  1,         .        ,;_        ..        , 

Lepf.)hohis  atavus '  ..     3.1 '      ..     .,., 

I'.a.ioro„a  ^pe,tator-a-,|uat .  .  .  ^  'right  v.'].  l,.ft  v.'i! 


in\'-  lint'  fflsit. 


n\-  10 
1 
II 
II 


I  lninalite.  Hie 
iii;,'lis  (if  whit,. 
Mri.ilod,  ,iiii|  (Id 


1 

;! 

i 

iw  1 


A>MM-;  ■.— (iiuy  shiili"  uilli  ilay^ry   layi  is.   the   liiiriiimuoii   due   Ioim  \--i- 
"CHiiis  (jo\priil  willi  ^liclis.  iiUenintinj;  witli  otlicis  wlieic  tlic  slioll-  are 
si'fiice.     The  lock  lm>  spangles  nf  -iKet-y  ymy  iiiicii. 

Ai-r(jthyia  in-oavin.  viiicil-    |iiO.   ilm^aN    I'ln 

A    -■                     -—  na— .1  ••            1            ■•            II 

Acfdlliflc  a\  ill.    .  .  ■'            '.I 

.V aliavia.  .     ,  ,  •■             .'i 

<  iboliis  Ifns ■■  1  r 

II       -  lens-lon.mi,-    ,        .  ■•            ■'< 

Li'Iiti)l)olus  (_'(.illi(.-i;'.  •■  1  ."> 

I.-      -            alaiu.s         .  .  ••  li'J 

l.ingiilclia,  s|i ••            0 

I  niliana  i)\  alls i  i.'li!     \      I         \'-i 

lii'uloroii  I  'criitainr  .  .     .  "             "• 

I! (il>si'r\  atiir  ii  j.iia  .  •'             L' 

I'.iaiioria  viyilans "             >'< 

i;            _.  riiiiulii-ia       ...  ■■             •"> 

Soliiiiidti'lla  .'  p.  i\,tus.  •■             -J 

S       .'   acuta ••             .; 


lU 
II 

ii; 
1 


1 


il  isiipuiplisli 
II  Nfiangl('<  .,t' 
'  Lpjitolioli  in 
<it('(l 


al  1 

a  I   I 

i:'i 
I 

iiid  I'liiplish- 
«)/»,.   Ho  toil' 


A.^slsK  /!  -The  Kii'k  (•mitaiiiing  the  t'ussiN  is  a  i,'''i'y  ■^I'al'',  iiinie 
^aiidy  than  tiial  ot'  assise  •'.  Smiie  uf  the  layers  liave  a  [mr|ilisii  tiii'.;e, 
and  the  si.aii:,'!es  df  silvery  niioa  that  (peour  are  larj^er  than  those  i.t' 
the  as-ise   helow.      The  hi;;liest  band  of  these  sliales  is  (|uite  silieimis. 

Aerntiiyra  jiniaA  ia-piiina  ' ventral  1,  dni-sa!  0 

A                    eras -a.' "  1  ■■  n 

Acriithele  pinle.s '  L'^!  ■  1  - 

L  -          —      collieia .  .         ■■  '1  "  - 

Leptohnlus  eoUicia  eollis "  '' 1  '  I'i 

I atavus ••  II  ■•  1 

lii'adiirona  perspioator-niajnr.    .  ,  riLrht  \.   I  left  \    1 

\\    --        -■  scrutatiir ■■  "  I 

Siilenopleura  (.')    I'.retnnensis  par'  - 


(11  A-.-. 


1 


At  the  tup  of  this  assise  the  Etcheiuinian  tirrane  is  c.\erlain  hy  a 
l)(i  iv  of  folsite  eiiiii;Iomerate,  whicjh  rises  in  a  wall-like  mass  one  hun. 
dred   feet  ur  mure  in  heiuht,   and  turns  the  ediirse  of    tlii^  stream  west 

w.ird. 

I  '  .n2Kiiii'i;tt' 

I'lirther  down  stream  it  is  seen   that  this  eonL;loineraie,  which  is  re-  ''  ';!'■  ''■'"'' 
carried  as   the   base  "f   the  St.  John    terrane,  iias  a  thickness  of   thirty  ^.|,,ii|,. 


a* 


I1m,„„i, 


'•■■■I.  i"Hl  r„i,t,iiiis  |,artl\   r,„r   !    I  ,„.|,i,|,  .  ,,,■  ,■  i  ;.     •        ..  , 

'^  *--'o«..a  .,.„./,,.,.  ,,,,,,,,;;j;  :;,:,,:;■;;; 

■^'"""  ''■■'It'  .".,ii, nl,,,„,  ,,,■  |,,,„,,,,|   , 

lli"l'>  H  then  ,■,  MS  (,..  .,|„| I    I-,:i  ,■,  ,      I 

,"    '     '•.'""""■""   ^I'«l-.       Tl..„    „i,.,.,y    f ,.,,    ,,,,„., 

;■'""' ""-^^-y-i..K,.i,„...„„.,„,,„ >,„ 

:: ;:';; •: f"'----''" "..n...,..,i„  „„..!:; 

■'".I.   |.,,,tiv   ,1  ,„„uU,uu;:,U-  Willi   t,.|,i,,.   ,,„|,|,| .  ...,      ■' 


ili|.  Iiciv  is  s.  :'()    (.;   ,„.^.. 

ll-IIMlIf 


tri-ilr  lu.|,l,l,...,  ,„„.  i,„.,, 
^  ■       'I'l'i-  ■'l>"    Is  a  put  <,t    ||„.    : 


„    '""'^■'-'■'i '"•  ^'•>Ml.n..,k  ,„i.|  |.;„.,.,.|„i,.i,.„   ,.,,„ . 

"■Ii'.ut,.,  „„„.,.  s,„.H..,l„„,,|,„v,i,,  ,,   ,„„.„|  '"  ■• 

llic\   ;iic  vurtic.il. 


'I'i     l.!-..l<.    Uhrl,.,    Ii 


Tl 


"'     -^'n.'ll      l.lonk     .,r       ,1,,.     l„,|,,„(n,,      ,„ 


r,S(MS.,||U.     ,,M    ilv   ca.t.l 

tliat  throws  ;.,|,lii;,,ii 


'     ''<■    liiiliiiu    ris-r\; 


'""''■■  ■"'■■"■<l-'.'    so.n.wl.a,   ,Mt,.,n,„„.,i 

s,     ,    I      ,  '""'-'"  '•"  'l'""!'.ti ,r',|„.  |.;,,.l,,,„j„i.„ 

>...^.hu,e.™„...     As  .,,,,.,,r,,,,H,,.,..K,UK.  ,,..,., ,,■,,;*: 

tin.  Iviic-s  ot  alioiit  ,1,,,.,^   ,,.^., 

Avsis,.   „    '     '"^  '''■'•'   '■'■''■lisl.-ynLy    ,|u;,r(/it,., 

liKMils  ,it'  f. Msj.ar. 


.\,sisf.  /, 
Assi 

.\.>i,si.  ,/    ' 


■Ut 


I 


A-sisr  . 


r.'O 


''^"•h'>T|'iisl,.|.,iyf,.lMt,...„„^io„„M.,.      I, 
"    '■"Ii,"-  iT.li,.,,    tl.rol.ul,    l,y    tl,..   I„.„„k 

'""•■'■  !"ut.   ,,urph\l,  ;.|.av   tV.^ij,.  ,|,,,|„      , 

arc  1  ui-. 

l'"''l'ii^l.U'aysa,MK   si,:.;,..       K,...,K  „|„„„,, 
"     ilarl<  ^'lav  si,,,!,.    //,,„„/,  ,,; .  ,■ 

' M'-M,n-.  t„ll,..  l„i,L,.   „    ,j„.  ,,,,,,1 

"'^ '■•'""  I  ■■'■!ii<-  l:t.h,.,„i„i:i,i. 


•J'.l 


'•  111  •••  fVI  Hi,.  ,,,.|st,.. 


''■■'M  r.sc  «,.,<  111,1(1,. 

^1'  V'l.lV  Silli,|«to|i.., 
-uii  s  lor  'Jl'.".  tept. 
11'  i'.\|i(|.;lllf-  li  ill,. 
•'  lii'K'-  "f  t..|-il,.. 
•■'■'riivi'''lll  uf  III,. 
!'■  l:iTL<Mil    |lui;,-il,| 

'■I,    111'   !!•  is    H    l-ilj;;,. 

"Ink  j.i;iy  IMmi,(. 

in.'li  ,,,.,.,..,.     ■||,„ 

'  "t    Hi.'    .Si.  .),,|,„ 


l.")U  fiM-t.  N.I  i'.\(.'i,iiri.,  nil  ill..  Iiri).)li,  l)iit  ii  ~iiiii  I  liliu 
liiiy  c.iiiiiiiu'  ill  t'loiii  till!  fii^i,  "11  llic  lirif  iif 
,liil%(!  liii"  I     rpli'.li  ii'd  viiiKlst.inr'  nt'  l»i\  i-iinn  '.V 

111)  t'l'ct.  N,)  p\iMi^uresi'\ii'|)l  at  tlmfi»|i  nlii'ii-  ihcii'  iim 
iliiik  imi-pli-li  ^'l■.ly  saii.l..iiiii..-  "iili  m  in^  ami 
SI..11IIS  ot'   liiaiiii  III'. 

•.T)!)  I  Ii-,  i-i.iii  J  III  tlic    l>,i-lieiniiii.iii 

I  ."i  fci't   ^i-iv  iiryilliio  111'  sliali'. 
:'iii      •'     iiii'.'isui'Ps   c'oiicc.ili'il. 

l.'i      "     tVl.«ilr  riiMKloiiii'ratc,    nilli   I'lii;; lit-    .it    Miu-'k 

.-•ilii'ioiis  sl.'i'c. 
."ill     "     1,'i'iiv  -'indstoiiot,  llays  anil  sl.tci. 


c/inii.'s   i„.|.|i 


||i'('ii|iy  ,t 

"ll'K',    llliUl'M.,. 


II  I'lS  l'\.lt,i|||i  i.f 
('llll|,l,.,l    s(.,.ti,,|i 

L'lu'liiilii.lli  tn  llic 
'I  '111'  Ciiiiiliiian 
■l'^'^.  Tlic  lowest 
1   liiil    lia\  irii;   a 


'■  veins  uiul  tVa..- 

llrnilc,     li  f.iiMis 
liriii.k 
slial..       Ostia- 

■I'lll'.     l.lll      llH>y 

ii''  •■iliiiiiiiant, 
"■■'   I'liininoi. 
•  iii.iil. 


lid  llivisiiiii  ;!  of  tin'  Klclifliiiiiiaii 

This  -t!«'tiim  shows  a  ihickfiiiii^'  <it  llif  Iwn  Inun-  ilivisidiis  nf  li 
I'ltchfiniiiinii,  liiit  till'  upper  division  i<  ureatly  redueed  in  liulk,  [u 
haps  hy  ei'osion  piiur  to  llie  deposition  ol'  the  St.  Johr.  teirane  Tl 
liecK  lit'  l>ivi»ion  1  are  c.iirelalod  with  those  of  Diigaid  hniok,  part 
by  litliolo^ieal  resemblances,  and  pai  tly  by  their  fossil  contents.  C 
lections  were  made  from  Assi-,'  (/.of  hivisiuii  I.  ami  the  followii 
fossils  determined  :  — 


\- 

I  'IV 

I',., I 

l.r...l:. 


I-  ..I 

.i.iii  }  • 

l.l.ilV 


/•...-■  (V.v 


ventrals  J.-.,  ,|.,r-.:i U 'J  1 

■'  ■•  0 


.\ci'otreta  jiapillata  .  , 

I  >bolus  sp 

I.eptobolus  cf  ata\  Us "             ■>  "            > 

L- cf.  colHi'i.'i "             '■  "          I 

Lini^ulepis  (;rei.'.va        ynu'  >*,  ventinls  I'  iloisaK  tt 

I s,i   ..  .        "      ..        •■  •■        :: 

t  )ithot!ieca  s|i.,  broken   tube  - 
lliadoiona  pei'.spii  at.r.  ii.'l;t  v.  '.'.    left  v 

lirad.iioiia  special. .r                '          -"i      "  '■' 

I? o'iservatnr,          ..           |      •>  s 

I",                      i,eneiHinct.\,  liu'ht   \.  H,  I' fl,  \.  '_' 

I'.iad. Ilia  vi--ilan,.^.  nun "  1      "         '* 

I'lscasona  rutelhnnpriiiia.  .                 '  '>      "          i 

ScliiiiidtC'lla(')  pefvi'Ur=.<.'.)iiciniui   "  o      "          I 


:iO 


A... 

.1..)! 
.I<.|.h 


an  iiu 


.a  tl. .■„.  .-..ntflM,,,.., .n.Ml  l.-l,.«        If,   l,o«.--,,  .h,    I..W..,  .nn 

„|„,.,„,.i.,..,  1.-.  f..,.t,  (.m.n.l  .tl.nv..,  K-  t.k,. .).-  1"H,  nt  (!,.•>.   .-l.M 

:„.„„,,  ,,l.,n   .uv  11,,,.. Klo>n..ra...,  >.,  ,.  o„  M.MuU,.,   I,r....k,,  .  ,-.. 

;„.,:„lv   .;.  f.....  ..f ,HU,- f.h-    IPP'.-    i;..l.-M>.ni.M..    I!..un.l..> 

|,,„„U.  wlH-n...  „„  |.u.,.M  1„ U  ll,.n.  .yr  Jiln  t....        A-   V„,...,,i   M.' 

l.|„v\   U,,.,.   l.alt   .1  t>„l.   >...,ll,..M,t   of    linnmla.y   Li-U.   th,.    I  fl.-i 

Klchr.ni.,, I2n  f.....  .l,i..k.     Tl...  ...Uuvuf  ,1,-  r,.,..   i;..l..;M,nu:„ 

,..,|i„„.,.,,  is  .u,',    >.  A.  ..   nn,,n.l,.iKl.  tlu.t    tl,B  «nal   .hlle,..,.,  .■ 

i„   ,1,.,  l,„lk  ,.f   III...   ..,-ml..r  ,.,,„  !..•  a.w   ...   w.,iaU....   ..,   ..^  ..n«..." 

,M,l.n..-       1.   „„..„.'.n;.l....l-  a.,..  I. ..■.■..-...„..(  tl.is. in  iM..„l..l..r 

„„.,,„,„,,,„„,„   ,|,.,>,    ,r.l,„  .P.u,..  or   ...f.ul,..!,...  h. u- 

7,1  t.,-t  f.-l-it..  ,(.>.-!. .111. ■Hit...  w,lh  ii.-l.l.U...  «(  tclsilr,  >vc, 

jn  f,,,  t  ^,.n   ...  I.P.u,  u.. n,,^    .lay  .lal.'.      iMir-..-,.,.,-   ..f   -  ■ 

vvi....ii  in  1.  AV.T  I  ait. 

■JO  f. "i  ii'iiii  ...nii'-i'-i  ■-'•.ty  ■*'•'■''■ 

•J(i  tVi  I  i,i..;i.-invs  ro,i..  .itit'.l. 

..'U  t,...t  ii-1,1   l.utVf..L-il..  ....n-l..iiii.nit..  willi  ...  hn.ii-  -l-'ts. 

10  ffft  ,,ii.;i-UM.s  ....,i..i'ili..>l. 

l()f....t    :;,:.>•    ll.«M    and   sau.iy    slat..-.    f.,ll.,vw..i  l.v   ^layllau^al 

,|UaI.t/itf.s. 


•n„.  A..a,lr,M.liviM..ii..t   il,..  M   .I..!. II  -'-".I'   "■•"■"'   """""' 
.':!i,      tlii--  p. It  I  "f  'li''  "<'<''""i. 


.i.ii,.ihi,i..ii 

,l,M-i..,l   ..1 
tin-  .T-'l' 


:.0  l....|  ui-ay  t'..lsitcroii.,'l'iiii..|at.. 

40  ffi'l  fj;iay  slate  anil  .iiiait/ilc. 

Co  f(...|  i.ieasun's  (...iicealpd. 

HO  f<i.t  ..h.iniiel  ..t'  li.tliati  l>ni..k. 


ISO   I'art  ..f  iho  ■lohaniiiaii  ai\i--ii'ii 


■n,i.  las,  ,H.,-ti.m  .If   -Lis  s.    l-H  M,ay  be  assif-,,.-!   to   th.  .(olia.w, 
visii.ii  ..f  llif  St,  .IoIhi  -n.ui..  l.ut  it  i.  ..i.vU.usly  only  t.  small  |...... 


(iivisi 


of  tl.is  division.      P.ts-ibly  .he  ei«hly   feet   ,40.-  t'O   l,...,-   ass,.,,,-: 
,l,e  Aea.iu.,.  d.visio..  sho-.M  be  trausfe.'.ed  t„  tl.,-  .I..l.a..n>a„ 
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mail  <ii'l-" 

owi'l   riili- 

1  Si.  .lolm 
Ilk ),  ilii'if 

rniUIKlilt  V 

iicpiii  M'' 
111'   rpj.i'i 

;  lll'limU.lll 

lilleii'M.'-- 
■,  iin;;iiiiil 
.i.,ii  li.liin 
•  iiil  mil    1 


II-     nt     -I 


lllU-   :lllil 


1    ..,111^'   Ititi 


l>    .fcllllilllliali 
JllllU  |».lti..l. 

inn 


\Vl■^tWiuel  iif    lionniliiv  ln'iok,  .1  liii  j;''  -tn  im  i  illcil  (ii.'mvii  KriKik,  >.•  .  i,    t 
1 11 11^  lu  ii«      I  III'  lii<iiiiii  tf.cis.itiMii.      In  it-.  IcAii  I  loiiiv  it  i-  i  iil  ijciw  ii  ,   '|     "  "  "" 
ii'iuly  li'  tli>-  1"\-  I  •>>   (iiiiiJiii  III.". I,,  'it  «hirli  II  i-  II  njliiiiiiiv,   iii'l  -•• 
i|c.r»  not  .'iv.    I  iiiitimi'iu-.  r\\'  i.iif('«       III    i/.iiin:  li[   ill*"  --li'  nil  tlii'  tii-i 
ledui  1  met  with  111'-' ilw   ti'l>itr  riiiii.'i'>'ii'Tni''    n'    ili'-    \'  "li.iii  <lii  i--iii|i 
lit'  till'  St.  .1  ilm  ;;iiiil|i.       I'll,     iiiicru'iiiii;.'  H  t^-.  iilni  >bn    ■,  in'iii:;  •.nl'lir. 
.Ill'  hill  iA|iiii.l        .\  lini' .1 ,11111'  1    -.I'lti'   ;iii(.    11'^    fuilliir   up    -iirum    iti 
vvliiili    III.    ti.    .il-    ni.f.-     rmiiiil,    .luii     liiyuiii!         i-,    r.i    1 1.  .    I,;iiik>    :ii,  I 
rlllllil.        .^I'.lV  -.ImIi'i  III-     M         'ril.'Kr     .ll.'lli'M    rilllllllll    '",./,,•.     /,,./.„.  ,n,  J  I    II'.'     , 
Mii'l     .111     .\..|..itlii.|i'    .tinl    llii'li'ti.i'i'    ;iH'    .i.vii;iii.i    II.     A      ;  i'    '/    ul     lln'  l-'.t   1  ,..!,, ,,. 
I    |i|.i  I'    Mtrliriiiiiii.iii,       'I'll.'   v.illiy    lii'ii'    i-i    ii.iiin\..|    1. 1-     il.i;i|.|    liill-. 
wliuli   ..ir^i.!    Ill    I'lirpli^li  ^'1  ly    )' lii-|.iiilii..   -.uiil  t..iii'-.    i  ifl,    in    inn  . 
■  i      ilim   ...ii!  lin  t.,liii.iiiii      I.I  li.'iii.ii  il.  .      '!!..>      •.'Uiil -Inn.  i    1.1'!. .n^  ti. 
111'.  I -.11111  J  ii:   I  111'  I .     Ill  1 1  III  III  1 1  I    I  mill 

.\li(n ..  tlii-i,  nil  1  li..  .  ;i  I  lii';ini-li  lit'  lliii  111'!..  .1;,  ,11..  -I  mil'  .  xpi'-iii'i'M  I  if  '■  "    '  ''  '  I 

'^r.iy  iii-ty\M'.'ii!ii  I  in_'  -h^iii"-,  li-ildin.-  tli..  [.Im  I'.if  .\--i- ,  •/  iinij  .'  i.t  ".,„  ■  .i..l"'i,- 

tlii'  i.iii-i  ili\i-i..n  111  i!ii-  I'lti'li.  iiiiiiMii  t.'i'i'.i'ii..      I'uiili'i   ii|.  III.    i.i.i-.k  I.','''',",'    ' 

■111.  [Ill  |ili-li  1..  1  M'lii-i  ,uiii  -ainKi ili.it    imlil   III..  |.;,i it  A     IM'-  .. 

.iml   '    ..t'   till-   .ii\i-i.)i.       Tli'\    i.ip  \.    ;ii    W.  iii.i^,         Tn.      Ijiii.  till. 

•-Prtnill     |ill-.('.l     |.|    ill..    L,'!' ly     :llliy:j'.l.ll   .ills    ;ltlil     t..ill-[.lll  llii'    Inrk-.  i>t'    till' 

( 'iilillii.inU  li'ii.mi'.  HIT  w'lii.'li  iliis  liriiicli  tiill-.  ill  ■  im.i.I--^  i..  iln- 
N.illcy  lii'iuu  .M.i.m.  i1ii.  I'.ili-  thi'^i.  I'lVii'-iw..  ..iiihiiu..  i,,r  ;i  -li.,ii 
spue..  Hiiil  slii.w  purplish  I'l'ii  ft'l- II  I'  111.  k.  piiiplMitir  aini  amy  yil,il..i- 
il.il.  riii'ii  I-  III)  ;.'ii.,it  liiiily  lit'  llir-i'  ('llii,^i'.i'.-i  I  In  llie  m  liii  i.r  wi-.!. 
Iii'iiiii  II  III'  (iii'i;u;i  lii'.iiik  ,1  ^iinilar  sui',  i..--,i.,n  i-  t'l.iiinl  lli'ii-  iL" 
lowi'-l  I'lti'lii'iiiiiiiiin  l"'il-i  MTii  i'on't',.ipiinil  t..  A^^i-.'-  .(  himI  '  i.t  l»i\i 
''inn  i  imi  I'll.,  i.'ii  lit'  il.iik  ii'il,  ii'iinililiiiL,'  riil.'il'i'rinu'  .  nn^iloinei'.'it.' . 
tlii-;  |in-i.>.'M  .itii  n  dark  red  .saiid-.tiiiii',  and  i-i  ■.iii...|..i|i.il  liv  nil.  and 
tlii'ii  i^ray  i)U  iil/iti"i  in  ina.-si\f  lu-d-. 

All  i'.\.iiiiin.itiiin  wa>  m.idi'  i.l  lln'  I'lli'li'.iiiiniau  ,ii.d  Si  .inlm  tirrani's  '^  .  n i 

at  liillis  lii-Diik,   a  lirancli  of    Indian  lu'duk.   Id  lii'ar  il^s  -nurcc,  fur  i-oiiv  iJiii'l',''!,',",,  "k 
pai  is.iii  with    the  si-i'tidii  iif    I 'U'^ald  linn.k       'I'liis  si'iliim  i-^  aliniil   two '" ''"■'"'''[' 
aii.l  a   lialt  iiiili.-i  in.rlh  ca'it  of  1Iiil;.iIiI  I. rook.      'I'lii'i'.'  .iii'  r  wi.  li'aiirlie*  i"   .■!.  >  .!!.  v 
(if   lliis  liii.ok,  i.f  wlilt'li  lilt'  wi'slcrn  cinni's  down  froin  a  granite  iiill  ti. 
till'  iinrtli  of  (iilli-i   liousp.  iind   the  raslni.    ionics   froin   lower  land  tn 
the  (M^t  ward,  lait   tl'a\.'i'.-ii'-,    tlm    --aiiii'    lei  r.iliev  a,-*  llie  wih|,,-i,  i.r.iiicll. 

When  the  Western  liiaiicli  ei.imes  oil'  tlic  i,'i,inite  Kill,  a  ihiii  limh  of 
.iiiiygdiiinidai  ash  rock  i-;  ill!  tliei  is  to  it-'pri-ent  the  C'oldhrnnk  terrane. 
Uestini;  on  this  is  a  narrow  rid^e  of  pink  .piait/ites,  up.  n  wliieh  lie 
soiMp  beds  (if  purplisli  red  sandstone-*.  Snulli  of  th.'s.'  tlier..  is  ,1  space 
where  the  mt'a^iire^  :in' eoiu-ealed,  and  follnwinu  thi.s  the  t'l'isite  breccia- 


„  l„.-l. 


,  .,Uii]nm,-nar  tlw.l  lu^ii  U.  xh>-  l»k..-  ..«  111.'  ^t.  J..I111  t..r..iii.'.     Tlir  M"»' 

l,..twwii  tlip  yi  iiiiu.  .11..I  tin.  ..Mi«l .•tiile,  iiK-.wur.'il  by  my  ii..M-.tiii.i 

wa-  l»i.  HUiiiieil  f,'H.  Tilt'  iri.li'iili'm^  ai«'  llmt  tli«  wliulf  tin.- 
tlivi-UMlH  ..t  111.'  Kt.hriiillimti  ^.1.-  l.'l.lv..rlit.Ml  ill  Ihi-  -I'll...  as  «.ll  II 
til.-  ('..lill.r.K.k  t.'n,iii.',  lui.l  it    .ppriini  to  !«•  n.  .ii-.'  ..f  «  am  .li'(M.Mii..i 

«ii,li  11.  Miailcs    M. f    III.'   Mill.'ys    lioMiii,-   r.iMi'.im"    .lr|'..H,t.    1 

Nrw   Urutiswiik. 

Til.-  Kti'li.'iniiii'Hi  iii'>-'ii-'N  «lii.li  ,ii.-oiii  Ml  .ixlu  111  till-  -•■'"" 
uppoivr  on  til.-  .■iisinii  l.niiuli  of  flilli.  I.f.ok  «li.i.'  I  li-y  "  ^"I'y  " 
l»..l  of  til.-  -.tr.Miii  will,  th.-  l.r.'.cia.',,n«loiii«T,.lc'  (of  tin-  St  .1.  Iiii  !.- 
p.i.pi  0.1  ll...  Nouil.  ui,  I  til.'  puipll-li  i.mI  ■...ii.lston.M  a.i.l  |.ink  .,u.nl/it. 
totli.'  tioilli.  Tlin  lir.TciHomKloniPliit.'  llPir  is  full  -.f  (lii.'riiPiit-*  . 
tVlsit.'.  1111(1  ..r'  til.'  i.'il  uriiiiif  whi.-li  aiipi-iirs  in  lli.-  Iiill  lo  tin-  iiortl 
Mii^j  th.i.-iiiv  .1  f.-w  fr.iKim-iitH.-f  Wlack  siliriout  sliitf,  mII  ot  wlii.li  m 
fouii.l  HH  riKk  iiiH-isi's,  .illier  ill  tli- ( 'ol.H.iook  '.iiiiii-,  or  inili.  m' 
|oiniiii{  pr.'Ciunliii  111  i.inii'l.'x. 

1)1,  till- <-iist  liniiiL-li  -.f  •iilli'-  l'i»"l^-  «'"•"'  ''i>"  '"'''^  "''  l»i^ '■<•""  ■'  '■ 
px|„,  I  ln'.si.lptli.-liw.iii.'onuloimnit.-,  they  ciitiiin  vjiriou  .  fo«-i 
,|.-,'.-^/,,/,vr /./•..,i.-|-rt  .■,„»./,  .Urolhrlr  /„■■.'•■■■.  A.  (t •■;<(/".''"■<,  /.'•/■'"''"' 
,;,lli>-i<f,  /,.■/./../"./"»  r../ns,  llfHlo,:>wi  H.'nihih'i;  a  tiil.iliito,  X-A - 
/lUiini)),  Ar.  H.-t«.-i'ii  tli<-  li.l;."'  of  llrt■r^•ia.•oIl^'l.ll^l<•lnll-  Im-Iih 
(lillis  lioiiH.-  and  tlip  (it"-li  vall.'y  of  linliiin  hriH.U.  the  land  (li-s.en 
lapi.lly,  aii.l  ih'-r-'  an-  a  f.w  ..x|M.suirs  of  tli-  v'liiV  HaRH  aiwl  -ln.-s 
tlio  .li)liaiiiii;iii  ilivisioii  .,f  the  St.  .folm  I. 11:111.-  tin-  s|..u-.'  L.  Iii'H 
lir.Hjk  i'<  iilioul  'JKOO  f.'ot. 


nil.  ii\K>s  or   nil    i;i.  iiimim  \n   iv  mi;  \,vi.i.i;>   'n    iiii.  mum  i.im 


i;     ,1  In  ihls  will.'V  i    culil  lilt    liinl  111"    In.' vi.i  .tiM-loin.'nit.'.  w  lii.  li 

!  '^'^"i'.",!',;!''     •■•''~'  ''^'\'  ^"  'li^liiwily  Miai:.s  ili.'  iii'iMr  liiiiii    of  Utr  Kt.-liiiiiiiMMi.  1 

'.'.,  „,|.',i',.'.  „r     ,,j,„,       'rii,.  i,,|,  of  tliis  ;,'roup  and  lli.-  Iia-i- of  tlif  Si    .lolo. -roll),  in  t 

',",';'|"  ^'"■'       Mi,.i  v.,||,-y  (>a.li  ronsist-  of  soft  .inil  lino  scliniciils  an. I  from  t)..-  >' 

.;.,ii  of  iIm^si-  Ix'iU  th.-  .■onlH.'t  lii't\vf(>ii  tlir  two  t.'ii.ui'  si-  -ell loin  s.'i 

Tii.'ii   ro|.,iir  anil  ivlati'.n  to  tin-  ..v.rlyiiiL'  mass  ..f  tl.i^s  iind  ,|uarl/i 

nfili-    .loliiinniaii  division    .,flli.'    St.  .lohn    -i-oiiiniH    ofl.'n  -.tw- 

di-Mn','uisli  tli.'iii.      'I'ho  slati'    of  llii-    Andian  division  of  tl.c  Si.  .lo 

^ioii|.  in  this    vall.'v    arc  daik    s.'iay  (.ifn'ii  puiplisli  ■;iay  walli.-i-ini 

tiios"  nf  th.'  uppi-r  division  of  th.-  Kt.!i.'iiiiiiian  an-  .•..inpacL   (lalt-   i;i 

(,,fi.n  -iv.'nish  f^iay  w.'atli.'riiiL.'i  ;   tlnTc  aiv  nisu  [.ui-pli.sli  red   .s!at.- 

this  .lixiion.  'ihii.'  only  j.iin-  ::i  'v    .ir  faintly  |iiiiplid.  hcd^  >\i<'  ki." 

ili  th-  Si.  John  i;ioii]i. 


a.i 


-♦li..  fi.niiij  in  til.-  ;!.>rj{t<  lU  ill.'  ii!il  mill    it  M.(',„liii.u   l>ii..ik  ihf  l'.,l 
(■.Willi;  iiK'ii'iill'i"* 

1  .  •  t 
I.     |{>'iiill>.h,  lili.-,  I  ..ill  ;■>•.      mir(i.(.,,ii     ..ilic|^I..iii'       |i'. 
U'     \\  liil.'  i|Uai-l/i|i'.  Ml-  t;nl.  iij  wlii.'li  till-  ^,  ij  : 
nil'    ■.I'lvrcf'v    ilitlihj'ui-.lmiil*'.       It     |,,i,-.- 
ill!',  whilf  .|Uiiit/ii-<i'  .(iiiyliiih.'r.iti  .  ID 

M  I'lirpli',  |i.'lii.ly.  iliixr  i;rniti"il  '|\i;irt/.i-.-  (jiii, 
(.i,«iiiL'.  Iciw.T  il.iwri  III.'  Iirn.k  iiiti.  ifj 
ilisli  I  ■itiL.'loiiipr-.itn  with  |i..lil)ii.-.  ;i8  liiru'i- 
■{  ■  li  i/.'l  iiitiH,      Iii|.    N.  7.,     1;         ;lii    .  I 

(     (iiiiiu-'li  f,'i  ly,   ■...t'l    si.m.'wli  ii     ...lip,-     iiti'l 

ll.mijy  .■ifuiilil.-.      liijj.N.  'i.i     {■;,   >;  -jv  .Vj 

r.      (  u.'.lilsll.     tl'lir.y     .■..||l[i.ll't     tllicil.'CMU^     -.illll 

sli.rii',  s'liy  ,,i  ill  ,.,,ri  tIac.'V  li.'.|~  It 
f..nns  I'liiiipii .  ■.'.ii_-.-.  iiiiil  f.iil-,  li'ini;  fiit 
.III  iIm'  strik-i'  t.i.'  a  u'r.-il.  ciistaii.'o,  si,  that 
ill.-  an-:!.  ..t  diii  ix  tlic -.Lipi.  .it  1 1|..  ri:;lit 
liiiil.  lit' ill.- lir-.Mik,     l>i|i    N,  ,")ii    I-;.  .     ,t;i      :,{{) 


M.i-fi.in-.ri 
\|,|-,.,|:ii„, 


III  i|ii..liii,  1I11-,  ■.,-,  ti.i,  I  li:u.  r-  ■,...,, I  \|,  |-!rl.!,.-i  -  iiuni(i,-rs 
Mi-.  ri-i-..i.l  .11  <li|H  .111  the  l..wfi  |ifirt  <.|'  ili.-  l,i-o,,l.  -..uth  i.i  tin-,  -.(.cli.m 
•liow^    thai,    til.'    ICirhfiiiiiiiaii   h.Tc  i,  i,iai,t::im  ar.iuiiil  ll,..  i.'Uiti.  Iiill. 

■  MoC.Klruiii  UMiaiii.    ami    lli.-    U,\\pi-    (.art    ..1    i|„-    l,,w.-r  ilivl  ii.ri  .,( 

■Iw    Ill.-li.Miii.iaii    i^    tl.il,.       N,,.     I,  1.'  ami  :i,,,i-i,-,|„„„i  t.i   tli.-   as-<is,-„ 

■'  "I"'  ''  "I    'i."   I"."'i    .livi  ■  ,11,   an. I    N...  i   :,,  t!.i   aMii .  ./ .imi  ^. 

A.,/y-'/,^,,,    '.,-,,,„,,    aii.l   ..;li.-|-     lii-a.-lij.ip.;.!-.    mit    well     |i|.  -.-n  ,-,1,    a,,. 

t-.iiii.l    ii,  111.,  sl.i. „  .M.-»  •.,,1.-111,1  l„-,„,k        N„,  .-,  i,-,  ,-h„.||,   ,1„.   ,„i,l,li,. 

.liNi-i.iii  „i    t!„-  Kl.'li. 11,11111.11,  nt  ,1  i;iav.-|- , -..loll,-  ti, an  111   lu-ii.a,,   |!|,,„k 
■-ail.-y. 

The  l.r-,1.  a:  t!,.-  .-.mta.t  ..t'  S,,s.  :;   ,,,.1   I  hiv.-  -.-nm^  ,,t'  ,-,-,i  n.n.l  ,„il,. 

yll-.w.i.'lii-,-,     -l-l,,..  an-  !i:,.  r  tliaii  tli, :  iv^puml,,,;;  ,lia:e>  ,,„  |>„^v|,l 

I'.r.i.ik. 

I  •■!  til.-  «,-  I  M.;.-  i,(  thf  Mini  \a:i.y  W(-  f.,111,.1  ni.  .-vp..^iin-<  ttiat 
•■>..ul.l  .'Jtliilat  a  .■..utiuii.m-  s...-ri,>„  ,,t  di.-  Kt.-lH-iiiiniati  t.'irnr,.-.  ma- 
"H  til-  i-ast  sliii-    WIT    th.-iv  any  mi.-Ii      I,;,i  ,,„  ||.i.  ,i,|,,,  ,.\|„,,„:,..  ,„ 

Iclijes  aloiij;  ih.- road-,  ami  str.-iiuis  ami    t!,.-   -111  tW.- .soil   -h.iw  t!;,i,i  it,.- 
u'l-uup  i-j  well  (Jcv.-l.ipi!,!. 
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( .Si'i'  map  ii/i/iiisi/' .  J  Tr.iv.TS"  Mh 

Dntho  West  Uenfjal  road  tlii^  contact  of  this  t.'irane  with  the  ,-,,^4'  ""''''*' 
effusive  rocks  of  the  Col(]l)rook  is  spcn  ,1  short  iHstanct;  north  of 
A  Mel  lonalds,  wlicre  a  heavy  coiij,'loiii('rute  with  |iehl)les  of  <|uart/  and 
tVlsite  crossfs  the  road  in  \ertieal  lieds.  For  aljoiit  half  way  to  thu 
loriipr  of  tiiis  road  •>'\  tlm  'IVout  l)rook  road  al  .lohnson  ^.  purplish 
red  sandstone'  ••  :,'■!■_•!■■  '.,  It  ■(■'ph  iinjicnlcs  the  presf ii.'i,>  nf  tlio  Lower 
Ktcheiuinian  (  'i.isions  1  mtij  J  ,  Vipiart^ile  ledi,'e  marks  llif  passage 
111  the  rpper  '>\  ion.  'I'l^e  1 'iickness  of  the  Lower  I'.tclieniiiiiaii 
liere  is  ostinia  !  ,1.  l,.'Mii  feel  In  the  iwo-tliirds  of  this  there  is 
iiiuch  hard  purpir.ii  gi,._v  .  'ds'ratliic  sandstone  and  s'aii.  weatlieriiiL; 
ia\en(ier  ijray. 

For  another  lialf  mile  the  road  runs  di.i''onailv   aero^^   :i    low  rid"o   ''.''';"""' 

fs  '  r,ti  1,1  iiiiti i.'iii 

wiiere,  from  ihi'  soil  expoi-ed  and  thi^  ledges  and  hlocks  visihle,  it  mav 
t)()  inferred  that  the  upper  division  of  the  ICti  liei>-,loiaii  teinine  is 
present.  From  the  known  strike  i,f  1  he  argillites  \  i-,ilil,'  here,  it  is 
estimated  that  there  are  1 ,100  feet  in  width  of  measures  of  ihr  pale 
gr.ay  argillites.  'Ihero  '.n  also  north  of  the  rd/id,  at  .lolinsons,  litJO 
feet  in  width  of  a  swai'  idled  with  dehris  of  purplish  reil  slutes,  which 
appears  to  li<i  of  the  same  liTrarie.  .Such  ^f.ita  wfre  not  seen  in  the 
Cambrian  l)a.iins  of  Fast  li.iy  and  St.  .\ndrews  <'h,innel  tothennrlh 
west.  With  this  addition  there  are  IJOn  feet  of  I'pper  Ktchcnnidan 
rocks  on  tin    side  of  the  Mir.i  v,-dle\  at  West  Kengal  road. 

Till'  km-...  Ill 

.\  comparison  will  show,  if  the  tlii.'kness  has   iH.t  I.een  increased  l.y  ',"'/^  |''|';.'| 
faults,  how  much  thicker  the  Ktcheminian  is  here  than  in  the   Indian 
brook  vallev. 

OuK.-il.l  lir.H,!,.  H.^ng.il  l!.,a,l 

V.-.t.  r,...,. 
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^ '230  ....     1,100 

.Additional    measures  (,{)Q 
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Another  traverse  of  the  Etcheininian  wa.s  made  on  the  north  part 
of  the  HcHgal  road  and  its  cistern  branch  leading  to  Bengal  settlement. 
Here  to  the  east  of  .Mclnnis  lake,  the  soil  and  some  ledges  show  a 
width  (if  1,1.'00  feet  occupied  by  thf  measures  of  the  lower  division,  or 
for  a  distance  along  the  road  ot  2,000  feet  For  an  eipial  distance 
.•VI —r.  n. 
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jilim:;  ihr  roul  ;iri>l  ai  ri.-lil  au^lc^  l.i  'h.-  siii!:c,  in  ir.i^i-  :ii.  (.•Ni.r^rii 
whtTi" 'lie  roa.l  cro^sr,  tin;  v,'iil-_v  in  whir!,  Mrh.ni-,  i  lUi-  ]!.■>,  'I'lii., 
valley        Hll''i|  with  iii.iditij'd  lirii',. 

On  ii.i>  ii<h.'.-  -I'n  .,!    thi-  \al|.>y,  h-'.v. ■%.,■,  wh   i-  th"  \\  .  - 1    II.ni;;! 

i-.)i(l  lira!ich.'s  iii".  thiic  is  a  iiiiM.lih  i>:  l.L'i.Hi  \,;L  ,,f  in-.u'y  ViMtiwal 
ai-:,'illilfs  lit  ihi'  riper  Ikch-aiiiiiaii  ;  nnd  niifth  nf  thi'-c,  in  a  swale. 
Slit)  /,  ..t  i.f  !,■  I  and  jairpli  h  -;:iy  a:-_'iliitf,  .il'  !l,,-  >u]-pi.- .-d  ad  litinnai 
niciiiii.T  at  th'>  tni.  lit  ill.-  i-i'.'h  in  idaii.  ( '  iiii]i  ii  ini;  thi>  ^■■■■tion  with  T 
th"  iiiir  'Ml  ;  li.'  \.i 
iinn^    ijijii'  -I' ;  — 


is'irii  ii:    .'ii    lii-ii-'i   f  .ad    Ihr    t'lili.i-.vihi;   lunpin-  ,'"'"i  '"' 


w. -t  i;.,,.-!  i;n;;.i,  |.:,,a  i;.  nv  ■'  i:..:,a 

III  I.  I.  •, 

!>ivi.si..n    1     1011  ...  i,:.'i>0 

■_' Duo  ...  I'.Oui) 

'•  ."•        1,1011  .  .     .  I, ■.Mill 
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Aim  VI'  til  •  apj'ia  tr  I  ;  i;,-s  a  mass  of  an.-  dark  j;iay  ( lai' ;ai!h  .  Ta\- 
wiiatliiM-ini;)  ;'ay  s^^^'>•^  i-i  i  \|fis(.d  I'm-  a  width  of  "'i"!  t'.  r;  .\.  tlirs.- 
contain  siieri.-s  ,it  the  Paiadovldr^  !ai,iiia  ( liev  .•u>-  |,,  !,.■  i  .-i^rni  d  ti  ■ 
till-  Acadian  division  oi'  i  h"  .'^t.  .lo'.m  r;<.ii;r 


tlMrKNi;.ss  ot   -1  111-    f.Tl  IIKMIVI  \\    mN    i|||;   ao-niN    liiiMi. 

CV'O  ,„„;,  ,,„  ,./■/,.,..■;/,  i„nj.'.) 

On  tlii^t  .  Cainlirian    iir  Ks    ai-r    ino-tly    riinrr.ilrd    |,v   Ljlacial 

debris;   or    i  md.s.      (.'oinini;   down    olF   tin-   iid:;i.   ,.t' ( ■|,ldhrook 

.■ffusivos  in  t  •  iictii.'al  spith'iiieiit,  at  a  point  ahoiit  two  miles  and  u 
hilt'  niii-th-ca.t  (if  the  priH-rdiiii;  siT'ion,  the  i.ii-cniT  of  liasal  hed.s  of 
the   Etiliemiidan  is  roi'ojiidzahle  in   a   ted   soil,  full    of   fi-amncnts  of 

juirpli-h  fid    .sand-tone.      This   -oil   itinurs   to   the  stream   diainin-  l':Ii'h!Ta'i 

tiie  valley  in  wldoli    Melnids   lake   lies,   and  up  the  slope  of.  the  nofth  ""  """'' 
side  of  this  valley.     The  spaco  acro.qs  tliis  valley  is  aliou!  L'.t'OO  feet. 

Tho  rid|,'e  on  Mie  nortli  side  of  the  valley  is  eovefed  hy  a  ^'f.av  (Iniif- 
weatherin:,')  soi'  tllle.'  wdth  stones  and  blocks  of  the  iiiav  arfjillites  of 
the  Upper  KtcliPi-  .a.  This  .surface  eoverin.:;  lias  a  width  .m  this 
roul  of  ahout  1,000  feet.  After  pas.sinjj;  a  wooderl  tract  2oini;  toward- 
the  Mira  river,  th;-  soil  is  found  to  he  (illed  with  frn;,'iiien(s  of  the 
.irriy  flaos  and  .slates  of  the  ndddle  pait  of  the  St,  .John  teriane. 
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The  width  of  the    Klchciniiiian   terrain'  iiloiij;  tliis    side  ot  the  i 
i.illey  for  a  distance   of  four  iiiilcs  on  the  slrikf  is,  at   the 
West  lie!ij,'al  road.  3,0U0  feet  : 
Knst  Hi'iiK.il  road,  r),000  feet  ; 
Hoston  road,  4,000  feet. 

fin  the  Kast  Henj,'al  road   tiie   hulk    is  incieased  hy  repetition   i 
part  or  all  of  th>-  Ixjwer  litclicuiinian. 
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«IT|iril    OK    TIIK    KTCIIKMINIAN    ON    TIIK    SYliNKY    \Sl>     I.OlISIlf  DO    U( 

.Mr.  Fletclier  (,'ives  data  in  hi.s  report  which  (Miable  ii>  to  forii 
eetimale  of  the  extent  tn  wliiih  the  Ktehciniinan  is  spread  out  in 
lowi'r  part  of  the  Mira  valley.  He  speaks  of  many  outcrops  of  red 
gray  arj;illites,  .vc,  mIoii".;  the  Sydney  and  the  old  Louisbur<;  road,  f 
which  it  would  seem  that  a  width  of  two  miles  from  a  point  near 
Alhert  biidf-  tn  the  McMillan  lakes  is  occupied  by  Ktcheminiait  ro 
.\n(i  from  these  roads  easiw^ird  to  Mir,-.  >^nt,  his  desciiptinns  wi 
show  that  the  cuuiitry,  colouied  .-i^  Siluii-.ri  ( /.  ..Cambrian)  is  occu 
by  till'  Ktcheminian  terraiie. 
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OTiii.ii  AUKA.'J  iiirrriKii  i;y  ktiiikmini  \n  iso'k.s. 

There  are  nthi'r  c  nsidi.'ralile  arins  coloured  by  .Mr.  I'letche 
Silurian  (/ ''.  C'airibrian)  that  are  tu  be  as^iLtned  to  the  iitchemii 
terrane.  Where  he  speaks  of  red  and},'reen  .irgillites,  or  .sandsle 
or  of  eongloiiu'r.ates  with  fel.'-ite  stones  and  "rains,  in  the  valley  of 
.Mii.i  liver,  it  is  reasonalilv  sure  that  tlie  rocks  belong  to  the  Kt 
niinian  terrane,  Xo  rocks  .it  the  St.  John  terrane  are  indicatei 
these  names,  as  all  these  are  i.;ray  of  various  shades,  from  p.-ile  j 
to  almost  black,  or  with  a  (lale  purplish  tinge,  and  as  a  rule,  they 
mure  fos>lliferoiis. 

South  of  the  ridge  of  effusive  and  intrusive  rocks  tliat  lM)und 
.Mira  valley  on  the  south  iind  east  are  outliers  of  stratified  rocks  w  1 
frum  .Mr.  Ili-tcher's  descriptions,  appear  to  be  l-jl^  heminiaii.  1 
are  cough niieraies  with  some  greenish-gray  argillites.  .Mr.  Kletcl 
description  uf  the  rocks  on  t'anoe  .ind  Kasg  brooks,  indicates  th; 
belt  iif  ICtcheminian  .sediments  extends  from  liie  l!enL;al  road  a 
the  valleys  of  these  brooks  to  the  he/id  of  the  .Mira  river  id 
N'ictdiia  bridge. 

At  the  head  of  the  Mira  river  on  its  western  side  is  a  consider 
stream  in  the  valley  of  wliieh  are  Ktcheminian  deposits,  judging  f 
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tlie  kind  of  rocks  which  .Mr.  Fletcher  saya  occur  there.  This  stream  is 
McDougald  brook,  (Keiviii  I'.rook  of  the  (ieological  Survey  map).  The 
rock,s  on  tliis  stream  are  described  in  the  Keport  of  IVngress  b><77  78 
page  1">  K.  The  large  area  of  Ktcheiiiinian  at  the  source  of  the  Mira  ?].'" 
river  and  ahjiig  the  (astern  side  of  its  basin,  as  well  as  the  great  -.,1 
thickness  tliey  attain  in  this  district,  would  indicate  that  they  are 
near  the  main  source  of  supply  of  sedimentary  luattir  available  for 
the  building  up  of  a  geological  terrai.e  at  that  epoch.  Tliis  source  is 
to  be  looked  for  in  the  extensive  deposits  of  Coldbrook  eflusives  and 
to  ancient  erosion  of  the  preCainbrian  crystalline  rocks  that  inter- 
vene between  tlii'  Mira  valley  and  the  Atlantic  ocean 


ST.    .lOliN     IKHHWi:. 

.ii'(i(tiun    Dirisiou. 

The  disturbed  and  complicated  structure  of  the  Cambrian  'errancs 
in  the  northeastern  end  of  the  I'.aracliois  basin  make-  it  ditticult  to 
recogni/t'  the  Acadian  division  here  by  its  lithological  features,  and  no 
fossils  characteristic  of  the  division  have  been  found.  There  are, 
however,  two  places  wliei\'  fine,  dark  gray  slates  occur.  ' 'nc  is  uii 
the  road  from  (ieorge  river  station  to  the  liarachois  .  another  is  on 
the  Intercohmial  railway,  south-west  <  f  Youngs  farm.  At  the  Hist 
locality  there  are  dark  gray  silicious  slates  a  short  distance  from 
(Ieorge  river  station.  They  lie  between  the  rof.d  and  the  .syenite  '  II 
to  the  east  and  dip  N.  .'lO  W.  mag,  .  I.'i  ,  They  are  overlain  in  li.- 
v.alley  of  Young  bio./h  by  llags  and  slates  of  the  .lohaniiian  division. 
The  other  exMjMire  of  the  slates  of  the  Acadian  divisii.n  is  along  the 
track  of  till  railway  .is  luentioncil  above,  some  distance  south  of 
Young's  house,  at  the  foot  cif  a  slope  of  Htcheminian  slates.  Thi. 
band  of  Acadian  slates  runs  diagonally  up  the  hillside  snd  crosses  the 
highway  from  ( Icorge  river  staticm  lo  IJarai'liois.  The  rocks  of  this 
division  in  the  Indian  brook  valley  are  de>c!ibed  in  cmmcctioii  with 
the  ne,\t  division  of  the  .sit,  .loliii  group, 

On  the  east  side  of  the  ,\liia  valley  the  .\cadian  div  isimi  tonus  a  , 
important  part  of  the  St.  .lohn  terrane,  and  contains  characteristi" 
fossils.  The  rock  there  is  a  dark  u'ray  (purplish  irray  wcalhering)  clay 
slate,  showing  on  the  jien'.'al  road.  It  contains  lentiles  or  irregular 
layers  of  carbonate  of  lime,  in  one  of  which  .i  Paradox i!es,  resendjling 
/'.  riignliKias,  a  Ptyci.oparia,  and  a  I'ala'acmiea  (or  Parmophorella) 
were  found.  A  eimsiderable  tiiickne-s  of  these  measures  also  exists 
on  the   west  side  of  the   ,\Iiia  valley  as  seen  at  .McLean  brook  near 
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Miiriuii  lui'l;,'!-.   (  i-i-i!iiri  il.nlv  vrii^.v  ■■l:i>'  -l.itc-,  ulii.  h,  liv  tlioir  pus 

apl'flll'   tn    lit)   ut     thi>    iln  isMlM     if     lllf   Si  .    ,)    ,|lll     WTt.llH'     Ccilllf     ill     ill 

li.M(l  cit'  iliM  Mim  I  \(jr.  'i'lii'V  .111'  srcii  wlirri-  tlir  i  i.il  ciussi's  (', 
lirocik  ;  oil  (lie  wc^l  siilr  ni  llic  .MiiM  river  iilsii,  iihuiit  llirci' i|'mi 
of  a  mile  south  ot'  l!i''  liiri'-  l<ilii  on  llic  ro.ni  in'.'ii'  S;iliiioii  river,  ; 
Lfiay  <lmles.  wt  tills  ,vj^i-  o. cii  .  Al  tiie  litler  \<\:\if  llie  sli.iles  <-oii 
Ai_''io)»ti  iin<l  soiiie  olher  t'os-il-,.  Ii  i-,  prolm'o  •■  thai  a  lieit  ot  t 
slates  runs  aloie^'  llie  eastern  lluiik  ot  tlir  •  IIIl:  Uiil:,'e.  on  the  ea-i 
ot  the  Mira  liv.T  ci.'iiiectii]!,'  tie  oulnops  nii  ihe  liniLjal  r  iiii 
thus-'  near  the  inoiiih     t  Canoe  hrioU 

Jitlft  ail  I'l  n    lhri):nui. 


Inlanii 
l...|,K'is 

|M",1K'. 


;ili'l' 
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Hxeejit  a  iiinuw  liiml   in   tie'  valley  of    Yoiin^'    hi'iol;    near    <■'!- 

"    rlNer  >talioii,  tliis  ^;r(.u|)  is  first  seen  al  the  western  p.  liii'  ot  a  lil  lie 

inside  of  ■^'ouiil;  point,  at  'lie   eastern  end   ot   the  l.oie^  i-laiid  pas- 

A  cpiite  Idw  eliir  here  consists  oi  ll  i','^y  sMndslones  uitii  ■ e  thin 

of  daik   j,'ray  shale.        They  <lip  >.  11.  iiiau.        •''!'.      There  are   l,i 
covereil  Willi  trails  o-  ( 'tenielinites.  lairrowsof  .Moi.'oeraterion  and  t 
and  oasts  ot  woi  ins  ;  also  small,  poorly    pri'serv' d    [jin.;iilellas   am 
'llio'iis.       lU-t ween  the  Acadi  in    \>v{\-,   and    these   are    so'iie    he,i\y 
of  daiir  :;rav  sandstone  or  ipiarl/ite. 

I^'auiled  in  aloii;^  tlie  Inirder  of  1  he  (..'oldliro.ik  feisites  on  the  s. 
easlerii  side  of  Lonu  island  and  ;it  the  soiith-westorii  end  ot  the  is 
are  eertain  eon^^hmierates  and  sandstones  of  Cambrian  apv  Or 
south-east  side  of  the  ferry  tliese  sand-tones  dip  S,  .'ilj  K.  inai.'.  • 
and  liave  iip|ile. marks  and  Imrrows  nf  Arenieolites.  ,^i  .  Al  the 
of  llie  island  the  llai,'i.;v  layers  -ilsn  show  the  pits  and  icallcrie 
Arenieolites,    and    dip    S.    niai;.  -"ill  .        i'l'e   eongionier.ates   eon 

peUhles  and  houhleis  of  weathered  f;ray  felsite,  p'lle  unvii  - 
felsile.  a:iil  vesieular  fidsites  similar  to  the  rocks  of  tlie  Coldh 
terraiiL  in  this  part  of  the  island.  Tln^y  also  eontain  frayiiioii 
blaik  iliniy  slate,  like  that  of  the  prel'ainbrian  terrane  on  the  wes 
side  of  the  island. 

C)n  the  opposite  side  of  the  Loiii;  island  passage  the  Johan 
division  holds  the  shore  from  near  Young  point  to  the  [,ons;  is 
ferry,  witli  prevailiiif;  dips  to  the  southeast.  The  beds  s 
mostly  at  liii:h  angles,  and  wave-marks  and  other  ind'  ations  5 
that  some  of  them  are  overturned.  They  hold  beds  of  small  I,i 
lellas,  and  a  Beyrichia  also  occurs.  Some  of  the  (lags  liave  w 
mark.s  ;  others  are  fretted  with  ripple-iuarks  and  worm  trails  :  01 
agaiiA  have  burrows  of  Arenieolites  and  .Moiiocraterion,  and  a 
have  trails  of  lloichnites. 
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W;n.'  rill:.'!"  on  sliiis  ncii  t'l.-  ii..rtli  .'tKl  .,f  I,.pn_'  i-l:niii  pas^a'.'r  W.i.. 
ari'  Iraiisversi'  ti.  ■'  waM-  iiii|.ul-i-  from  tli.'  noii  h.  oth.T,  a'  tlir  opjiosili-  "  "  '""' 
I'lliI  of  tlii  ■  lMssii;;i'  oil  i'ai'.icliois  Iririi- .iir  i.e  tiainriM'  to  a  wavu 
MiipiilT  fi'oiri  tin-  'Ai'-l  :  tinilii'  -iiiUiur.t,  al'iii'.'  tin-  >lioii'  o|  this 
liaihoiii,  ua\e  in.iik--  weiv  ^iWsci'v.'ii  i|,.ii  mi^'-  Io  ,i!i  ii)i|.;ils,'  trmii  tin; 
north  wr>t  'I'lir-i'  liilV,  r.-nt  i-oaiM-.  n.i.'ht  iinl;.- it.'  that  l...ni;  i'-hvnl 
was  ,1  hairii  '  lii  the  wavi".  in  Mi'.liiie  * '.iiiilii  ian  liin  .  I»r  mori'  oIisit- 
Mltioii  at"  ri'ijiiiri'd  to  ~i;~t.iiii  su  h  an  'iVim'lir.-i^,  fur  in  tlif  \.  '.-v 
of  lirliaii  !)|ool;,  toui'mi  ii.ilf- t.i  tl.i'  .-oni;.  W"^|  ot  ll.ir.i.  now  h.iriioiii , 
wave  iii.iiks  on  ;lir  .lohanni  in  ll-i^s  vvpit  loanil  l.,iih  |i'o  illei  with  inil 
tr.insver.se  ,  ■  tie-  loiu-e  o',  the  valiey  thioii^-'i  v.  hieh  thii  hrook  run-. 

.M>'M',ll!iii  hiiiok,  one   of   the    feeileis  of    liiili'in    IpIod!;,  i^  aliiiiil   t'.vo 
.itiii  a  iniai'o'r  iiiih'i  n'lrtli-east  of  |)Ui,'.ilil  hioo'^.         It  allows  no  M'l.'lion    I.,!,  niin.  n 
of  the  l';trheiiiiiii,iti  teri-ane.  hut  for  the  >i.  .lohn  i, n.ini.  p  siijijilies  tlie  Mnl'l'i,   "''.i..!!l 
seetioii  which  is  wantinu' oil  the  hitter  ln-uoi..      It   lia~  .i    h'v  ious  eoi;r-e.  m  hi'li^oi^ 
liut    sliDW.s    numerous    heiN  of  this  |i.ii  i  of  tin- ( '.iinhli  in  meks.      A.-  in 
the  ea.-e  of  I>ii.'aM  ;iiid  ( irr^'wa  hrookv,  tlierr  are  fa: is  vv  liif'  it  ■li"-.enil-- 
troiii  the  Caiiii,ri.in  plateau  to  tlie  level  of  Indian  hiook     hut.  whilo  in 
tie- ease  of  the  two  latter  hrook^  th"  caseades  ;iie  at  the  eoiit.ir  t  of  thr 
Coldbi'ook    i-Husivi'.-  with  the  Hti-lieininian,  on   .\I...Muilin    lnook   il   h.i- 
not  rut  so  far  h.iek.  hut   is   tow.ird  thi'  hase  of  the   .loi  aniiiai,  i!ivisi(,i; 
of  the  .St.  .lohn  teirane. 

This  slreatn  i-  lnsti",ieti'>.  in  ;.'iviiiL;  a  .-I'eti.in  of  the  i-iii  ire  .lohan- 
riiaii  division  whieli  we  iliil  nut  mee!  wiih  el-owhere  in  Indian  luuok 
v.'dley.  The  Ktcheininian  t.'rraiie  does  not  appear  in  this  seetion. 
herause  the  stream  for  a  fiiii  iiii;  .ihovo  the  low,.,t  outirop  of  the 
.■^t.  .Joiin  terrain'  re  is  through  an  alluvial  Hat.  Tile  first  heds  seen, 
;,'reenish-;,'ray  •^andstones.  with  a  thickness  of  .'J.")  feet,  are  jierhips  uf 
the  former  terrine.      f'.S'.i!  mti/:  an  if  'I  )<'tif.  i 


■oilowing  tliese  are  :-  - 
.10  feet  hard  icray  conudoiiier.ite  full  of  feNite  fiehhle.- 
•"lO      "     i.ieasure.s  coiicealed.      Here  the  road  erosses. 


.-.(.rti.  Ill  .'I! 

MrM.illiii 
l.n..,k  ..! 

\.':i'!l;in  illKi 
■  l"lKnilii.vn 

.'17      "     jHirpli-ii    ^'ray   felsile  con.i,'Iijineiate,    with    frai;nients    of  il.i.'si! '.l,,l',n 

}iurple  felsite,  passin;;  upward  into   purplish   red  Band-  ►■'""'i'- 

.stone. 

.3."^      "     hard  f,'ray  felsite  eon^^lomerate. 

10     "     coiiipaet  jiray  sandstone.      I»ip  .">.  'iO'  i'l,  mai.'.  .      (i.'j* 

irt.'i      "     Measures  of  the  Acadian  Division. 


42 


(M' 


Kelsvte  fvny/e>tncmta^ — 
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•SlatMc  mcrr  yuary/r/s  ■  a 


'  .>'/a-/».  a,-v//-v: -,•/.<: 


I  O''  ir.-rrfrts      Ij 


fn^ 


(If?  £• 


SECTION  OFJOHANfV/AN  AND   ACAO/AN 
ON 

M^MULLIN      BROOK 


mmm 


Jl,y    r\ 


■_'•'■>    feci  ^riM-iiittli  j;tiiy  coiiKlomeiule   with   tfUitc   t'riinnifiitM  and 
tVUitic  suiiil. 

4"i  '•  liiii- Kiiiini'd  jjiiiy  shiilf  Hii'l  I'lirtliy  Miiiil  loni-,  hips  (ii 
K.  man  tl'i  (  At,  the  tcp  ul  lliis  haiitl  is  a  hed 
i)t'  i|uarl/ili'  iini'  f.iol  tliick,  oti  the  undeisnlf  ut'  whiih 
nil-  moulds  nf  ihn  ImiroWN  of  Areidcolitcs,  tracks  uf 
worms,  anil  tiails  ..t  C'ti'tdihniteH  /n,  s[i). 
Ci-<      '      foinpai't  ;,'iay  slalf  aiicl  some  (|uartziti'.    Across  i  wo  small 

falls  to  the  main  fall  of  this  hrook. 
><*)     "     Siimi-  rocks  in  gurgf  In-low  the  tall.      Hero  the  llajjs  h.H'' 

waM'  marks  ,"{  inches  iHlwci-n  irfstH. 
lOO     "    si  niln'-  rb  ks.     i»i|.        t;."i 
1C.">      '•     i^ray  .■juy  slate  and  lhii,'s. 
Ml      "     same  rocks,      I'law  inaiks  of  crustacpans 
•  iO     "     s.ime    rocks,    with    wave  marked    lay   rs.      I  lip   S.    •_'.')     li. 

ma.-.        t'li  . 
I')(>      ■'     uniy  slates  and  .niarl--iles.      ili;.'h  cliH'  in  the   rii,'hl  bank. 
'2>0      '■     ^ame  kind  of  idcks.      Sides  of  the  \ai'cv  arc  lower. 
OU     ••     measures   comeuled   except   some   slaltii   nnd   line's  in  the 
l.fi  hank 

7")      "     inleivale  llat  of  Indian  hrook. 
L'1'0      "     .Measures  (,.■  ihe  .lohanni.iii  division. 


• 'n  comp.'uin-  lliis  section  witli  that  on  boundary  lin.wk  three  miles 
to  the  southwest  j,'i\en  on  a  foimer  pa),'e,  there  ;ip|iears  a  Minilar 
series  of  fclsitecon.i,'lomerate>  in  the  Acadian  dixision  of  the  S|.  John 
;;r.>up,  hut  as  the  intervening  shales  or  slates  and  sandstime.s  do  not 
correspond  in  thickness  in  the  two  sections,  satisfactory  correlation  of 
the  coULllomoratf  .innot  he  made;  the  con^'lomeratcs,  however,  are 
similar  in  kind  an.i  the  dillerence  in  thickness  is  not  verv  ^'reat.  In 
the  vicinity  of  th>  fall.s.  l.olh  above  ami  below  them,  the  strata 
exposed  are  characteristically  those  of  Division  L'  ./ohnnnian,  and 
contain  trails  of  ('tenichnite.s,  and  trails  and  burrows  ..f  worms,  such 
as  are  met  with  in  the  rocks  of  this  division  elsewhere.  The  group, 
ho.vever,  shows  a  much  ;,'reater  width  here  than  on  I'.oundary  brook, 
where  a  lar-c  part  of  its  mass  is  cut  out  by  the  ^^reat  fault  running 
along  the  east  .side  of  Indian  brook  \alley.  At  McMullin  brook  thi.i 
division  shows  a  full  thousand  feet  in  thickness  of  measures,  and  is 
thu.s  as  bulky  as  in  typical  sections  in  the  i  ily  of  St.  John  in  N'e.v 
Urunswick. 


1. 11 1, 

.1   1!. 


iri'tir  \ 


■  ~^i^ 


•fcr.^./ •".-*.. 


PlumW,,,.,,,.       At  th..  .nf,„fl,  „f    |.„,,,.!,|  |,r„„':,  .>    ,,-,!.•  fiHll..'.-  ,!„«„  ll...  v,.il, 
n.mth  Mf  II  irn.w  iMrid  <<<  I.I.,.  I<  |.!tii.il.;r,'iii..lis  -l.il.-,  .||o«  mi    cli  ,„.\{  i|  ,.  ,.,,, 

i  '    l.'.tl.i  hiMot.       -p.  till  ,  ,  . 

lu.vf   «..ul.(   (..•l„ll.,.  1,,  ti„-    liM  Niniiri  .I1M.M..II,     ...   Ih:ll     llll't-..  1,  (■>• 
"    Mll,l„„..    III,,!     tlll^     1«.   |V.>    huii,|i,.(l    ((••■t    of    th.-     ■..•,.,„„    ,,11      MiM 

l,r,)..k  iv|.f.',ciit  .  th,  wh.,1,.  ,,r  il..-.l,>h,-iriMiii!i  ih.i-i,.n  ,1-,  it  i-  .I.-m^I, 
ill  (fir  li„li;»M  l,i..,.k  xilKv.  Am  •■\,,iMiiiii !  i,  ,11  ,,i'  '.„■{.  r,  hr.,.  1.  I 
111,-  111,1111  h  ,,t  l>,i,'ilt|  hr.„,k  ,|,,vviiH,i:il  ■,]„,, ^  h' ll-  !,.■  !,„•  1  h,  .1,. 
'"■"•  '■'"'  "•"  '■'■"'  '»■•  111'!.-.  ■  r  ^i-  f,;i  us  th;  ;,i-hw;iy  l„i, ,.„-,.. 
,  li..;,i,.'l  n.,,.  ,•],.-..  „,  th,  I,,,,!  ,,.•  4  hi..;h  M,l-;  .if  pif  -.•.■„„l„i.u,  -v.  1 
with  .■\|i,„iir"s  .ll  ;l,m>.  im.il/,t-  ,.ii,i  ;.iv,,u,,',  lis  ..lai,.,  j,|  ,h  li.,i 
■•I'  ;hi-  ^;ll!ey  Thcv  v,n_v  -,,111.  wh';  ;  „  sink,-.  I.ii:  yi.i.illv  ih 
ii.i  .Ih''  til  th,'  .•iiiii'i,'  ,,l'  111,'  vlri'aiii 

""•'■    '"'i^   ■"••    "niwiiin.s   i-tiir.,cii.    II-    1,    .h,,WM    \.'.-    I',,   w, 

mrr,,«-,  ;i  ,1  ^..m-  ,„,i;!.  ,,i,  th,-  ll.-,--,  'I  hi-  ri[,ii!.-  ur,- ,,.-,■,, s;,,r, 
i'    i-iill.-:  I  ,  ill,-  ...iiiM-  ..t'    ih,-  -l.,-i„,  .;,,,. I     ,il!,-y>  nil, I  ut  ,,tli.t-  1:111, 

I'Uhl    .Uiul,',    t,.    .!  \.,    Hl-h    W  ,\,'   MMlks    ,-,„||.|    hllVI-   1. 1    |,M«lll,-,-( 

iv.'in-.  U.iii  V,  I-.-  1,,  ih,.  ,..„iis.-  ,,;■  this  ii.iir,,.  -.Mih-y,  ,t  ih..  .•,,nt(,ii 
l.'!i-  l;iti,|  li,i,j  th-ii  ii.',-ii  .,ik-li  IS  ii  is  !„,«.  ill.)  hiils  wlihli  l„nni 
111"   \.iih-y    in    i;i,,-li. 11111,1, 111    ti Ii;„i    :ii    II.;,   ,-!.i,,-li  ,;i'   th.-   Ciiiili 


(In  li,,li... 
Itr-M-i-  111'  ,. 
,irH  i,|,i,:.. 
„„.il.,-.|  tl   r'. 


1  '..itiiinan 
.1.  i,r,  -s,.i  h. 
rw, CM  s' , 
ml).'. 


.I>>li;.nr,i;(t, 


.\lclnt..sl, 

tir,..il.. 


),  ,ssi  -I      1,1-1, ,U 


■I,   .111,1    ill-'   ( 'jiriilii  lud   .!.p,,si 


,"'sii:i    Mini,-    III    ll    V 
siili|,-,t.  u,  th..  iii,,ii|i|ia!;  in!!ii,-n,t-  i,i  tl  ,    ,,. ■,■:■,!  «,i\i-s, 

H,-I,ivv  th,-  lii','h\viiy  lin,!;;-  tl,,-  ( 'iiinhii.ui  ilia's  .-iti,!  ,|,.:iii /iti-s  f 
■■,'1  uiith-liii.il  f.ihl,  ,,;■  ■.  hh-h  th,-  ,;ist,-M.  .1,,|,,.  ;,  ,l,.[,n-^s,-,|  l,,wnr,; 
-imlhern  sy.-iiit.-  rhlu-,-.  i,ii,l  th,-  « isi.-i  n  is  ,-iii  ,,ir ',v  1111  i'ii,-mi!i,-! 
svi-nil.-  i-i.lt;,  .,.,  th,-..p|",il,-  ^.i.l,- .,!th,-  ^,ll„■y.  Thi-s.- 1  w,,  ri.i^.-s  11 
11  mil,-  .iIliv,-  th'  imiutli  ,,l  tli.'  >' ivaiii,  s,,  tli.iLlh-  ('lUiihriiin  1,; 
t-i-|iiinat,-s  ii.-n-  ahiiijitly,  ,\s  n.-illi -r  t  !„■  r,,l,lbr,„,k  ii,,r  th,-  Kt, 
iiiiiiiiii  t.-i-fam-s  ill-,-  s.-,-ii  at  this  .-n,!  ..f  th,-  \  .ilh-y,  luul  a.s  the  l,i 
.hvisi.iii  ,,f  thp  St  .l,,hr,  tcrraii,'  ,s  n,,  in  vii-«,  -h,-  wh,,',-  Cnnhi 
must  h,-i,-  hav.-  smik  man/  liuii,ir,(i  t',-,-t  ai,,ii;:  f.iuit  liii.-s  i-.ti,  tlic  j 

('  llllhfl.lll    :-.llll(lll-\, 

.\  limili-,1  ,,utcn>|i  .,t  tin-  lla;,'.s  .,t  the  .l,,hatiniiiii  (iivisi-,11  is  f.nim 
\|>Iiit,,sh  l,'-,Mik  <iii  Kast  hay,  half  a  mil,-  ah.ivc  it-s  iii,,uti..  It  , 
sists  iif  ;,'ra_\  lla;,'s  ami  .sha!i-s  in  ficjui-nt  alli-iiiatimis;  dip  S  III 
iimg.  70  .  I.,„is,-  pi.-,-es  i,f  ih.-  tla-^.s  c;intaiii  l.iii^'iilcila,  (sp  j  i 
iiiiir,'  lan-ly  Acrotli.l,-  (.sj,).  lii-stiiig  on  thc.si-  ;ir.-  ;;ray  tuhhly  .sha 
soft  anil  inicai-eous,  with  .\r,-tii,nlili-s  and  other  worm  liurrows.  Ti 
(lit-  cut  off  at  till-  Icl't  hank  hy  tin;  oryslallini-  vok-anii.-  iiH-k  iin-ntio: 
by  .Ml  l"l(-ti-li<-r.  Till- I'ambrMn  ar(-a  i>  small  and  uo  otluT  part 
the  Cambrian  ti-rraties  w.-re  sc-n  here,  a.s  ov.Mlyitif,'  f.owi-r  (,'arboi  i 
oils  lim.stones  and  shales  o,,iuial  their  cxten.-.ion. 


^,...      '      L5-tt/>FM'(. 


t.'. 


1  till'  mili-y,  H 
il  ill-  ,  i.itiiif 
hcrr  1,  i.-a-M.ti 
oil    M.Miii'iii 

I  i      (ifM'!ll|I.M| 

I  I'M.   1.     III. HI 

II'     I  !|'      .ImIiIIIi 

)■  liiiii'^i",  the 
Ipiiau  -v.  i.itf. 
n  ' li    l"iiiiini 

rl.illv    tl.is    i  . 

<•;  I  ill'  wiiriii 
•  nrc.i-.liin,.||y 
tli'i'  t  nil  ~  III 
|ii(>iluri'(l  liy 
in-  r.mt'.ur  I't' 

ll'll    lllllltHlcil 

''<•  < '  iiiiliriiin 
'•   111    ll    «i  II- 

II  l/iii'^  fiiriii 

tiiWlltii     till' 

rni'iiiur'iiii:; 

II  ridjii's  iTii'Ct 
iiUiiiiii  li.i^in 
r    th,'  i:t.h.- 

.IS  the  Inwcr 
't'  ( '.iiiiliriai. 
ii.tii  tlic  |.i-c 

I)  w  f.niiid  111 
t;..  It  i-i,,, 
iiji  S  III  K, 
ila  (<\s  )  and 
uljliiy  sliiile.s, 
rows.  Tlipy 
k  iiiftitiimeii 
ithcr  pint  ol 
■  Carlxii  it>! . 
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4»i 

'I'd  'o  is  m'linsid^nililf  iirnn  c.f  ('iinit.riiin  rmk^t  iii-nr  tlin  hciii 
Kii't  my,  on  tti  iicirlliiin  <iili'.  wliicli  mh- .•ximiifi.-il  ,  i:.  i>xli'iiiU  f 
S|,tuir  lir.K.k  to  (iilli-*  l,r,»,k  At  tli.'  first  l„-,,.,k,  vx-^H»ari's 
liiiiii.-i|  in  fxti-nt  in  ili-  «i.m,.in  lornju..  .>t'  n  Imsii,  .•ov.tnl  .  .1 
fii-t  mill  ^.iiiili  liy  l^)w.i CiiU.nit'iT.iiis  <l>'|Hi-.it-..  <  in  tt.i-  w, m  lini 
ot  S|inii'.'  l.r.>.ik  nt  the  fiMtt  of  lli.<  m'llMilo  lulU  i.ii'  (,iii|ilj).l.  ^ 
^.inil-toii.'s  ,ontainin„'  viihTM  of  Ltn«iil<'llH  iiikI  A'-roli..!  ,  ,  i|„..,.  1 
'I'l'    ^'     '"     '••    "i««.  •'!'    ;    llii-y    iiiny    In-   ft--iu'n<'(l    |.,    i),,.    |.,, 

'■■''' liiii'in.      Theiv   ,r.'  -Honif  l»>tls  .if  tVUit.-  and  .  f  f.Uili-  i;nl  in 

rill  itcil  willi  ihi'H'  sjinil"!..'  !•■- 

An  •■x;iniiii:iti  .,  ,,f  t.lu' O.-inilinuo  arras  on  Cilli^  l.rook  wa.,  ni 
il'oii'  anil  Iwlow  till.  |„,int  wlicr.'  tlir  Coxlifatli  ...iid  .  f,,s.,^  it.  1 
lu'i/i  ,,„  /,,';■■•■/; I, <;  /„!,/,.  )  At  t],,-*  |u.ini  ihi-n-  !■.  a  win  li  of  J.IMIQ  I 
01  inorr  (if  tliM  .Ic.liaiuiiaii  ilivisinii,  niurh  fi.ld.  .|  and  .  ruiu|.|i'ii  Al> 
till'  l.rid;;f  It.  til.' Coxlicatli  road  tli.-n-  i-.  a  lari,'.' .[Uantity  of  ;,.ra 
and  !  iiuldi-rs  aKiiii;  thi-  stream  atid  tlin  li'd);cs  arr  «#■■•«  4>idy  at  intcrv 
I! -low  the  hriil:,'.'  tli.-  str.'ain  lias  cliianid  ..ill  it*  \allfy,  and  r  n^  w 
a  tortuous  .ours.'  tlinm^di  a  li.Ji;..  of  ,|iiarl/it<'s  aii.l  (laijs  t«i  a  llat 
tra.t,  wlnMv  it  has  a  ni.i..-  icyiilar  llcuv  tlin.ii-li  r.iund.-d  hills  of  hli 
ail. I  dark  iji'ay  ■•liaj..  of  :  li.>  IWftonian  di\isioii,  wIiom'  nirasiii..,  hav 
width  on  ihi-  surfai'K  of  |,."iliO  tVct, 

Ucli.w  till--  ihf  -tri'iiMi  ..roMscs  anot:  cr  hand  ..f  tin-  .;rav  llaifs  of 
•  l.hannian  duisjon  and  ayain  Ih-ooiiics  niorp  tortuous,  with  high  hat 
until  It  iii.<-ts  Lower  CarlxiniftTousi  fel  ispathj.-  oonj{lonieratPs.  'I 
liar's  and  siate,  ha\e  worm  yallerieM  of  Arenicolites  and  (.its  marki 
the  laiiH  of  .Monoeraterioii.  Hi|i|)le  .narked  and  wave  iiiarked  lli 
are  present  here,  with  sjniees  of  three  to  live  in<  hr^  hctweon  the  or 
.if  ihi-  wave  ridues.  In  the  dark  t;iay  shahs  ..f  ihp  liretonian  divjsi 
tiirther  up  stream  there  are  a  fpw  thin  limestciie  heds  and  lentiles, 
.li.e  of  whicli  valves  of  (trlliix  /'ii/icKi'.:    i,  are  plentiful 

I'll.-  low.rpartof  the  St.  .loin.  _ioiip  was  not  seen,  n..r  wa.s  a 
older  Camhrian  teirane  oliserved,  Miis  (jamhrian  area  Iteiii;,'  separat 
on  lioth  si, ies  from  the  pre  t^iinhrinn  roeks  l,y  Lower  (  arlxmi''  n 
dep.osit.s.  The  he.st  seetion  of  the  .lohannian  division  ..f  the  .^i  ,|,, 
lerraii.'  in  the  Mira  valley  is  that  expo.spd  on  Mel.ean  lirook,  up 
.Marion  hii.lije.  This  section  has  I.een  pxploilpd  liy  .Mr  .'^  Wa 
l.oper,  who  ii.is  conectPfl  there  extensively  for  the  I'nitn.l  Stat 
•  ieoloftii'al  Survey.      ('.SV,.  „in/t  on  .);.;<.i.viVc /xiy--. ., 

Here  the  whole  -eri.-s  of  the  (lags  and  slates  of  this  division  a 
expose.!  in  tli<' valley  ,f  the  hr  lok.  which  cuts  acro.ss  them  transversel 
Tlipy  dip  down    the  stream  at  an  an-le  of  7ti    to  fiO    and  rest  upi 
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iilioui  l;")!)  tVot  iif  diirk  i,'r.ay  sl:itos  of  tlic  Acvuliiiii  (livision,  of 
the  lia-^i'  i-  cuii'-.'.ilrd  liy  surtm-i-  drjidsits  :iii(l  Wdddlanils. 

<•!  llif  .li)|i,'iMinaii  llii'iu  iin'  ,i1hj\i'  l.Ot'iO.  (  U'  thi-  thaklii" 
fcft  ill  i!.e  l'i\K  ;  |i:irt  may  he  assiu'iicd  lo  the  sci-ticm  k  .  in  it  tin 
S()in>-  lii'avy  i|Uuil/iti'  bed^  whicli  liavc  i;iv<jn  ri^e  to  a  tullcn  the 
part  (.!'  till-  stream  ;  the  lovvi'i-  half  ut'  tins,  alioM'  itm  taih-i,  lias 
dai  k  sl;itc  iiiti'istratiticd. 

Till'  middli'  si'ctiuii  h,  iif  .■ilmui,  4rir)  I'cct,  is  mostly  oompoM'd  i. 
ami  si  iti's,  and  is  moif  fii-sililVniUs ;  a  I-iiii;tdi'|iis  nliicd  to  A.  Sh 
ti.f  i'oi'fi!>]"indini;  In    '/.on  in  Nrw  llinnswick.  is  ijuitc  (ilmtit'nl  ; 
riiijl-M(li-      |!eyri(.'lda,  liriirirliin  ti-i,;-jts,  n  s|i.,  witli  a  hij;h  atitpiiui-  r'v\iif  ( 
..,.11,  val\c.  occms.      In  tlic  u;>]ifi'  ]>arl  of  (his  siciion  Mf.  I.oi-t  found 

cxamjili's  ol  i\i;i(lyof  I'drdiio.ridps  Furt-hli'iininfri.  \i  difli"f 
the  tyi'.iral  form  in  IxJiil;  smooth  fin  the  ;;laiiel!a,  hut  it  is  wai 
ihc  slopi'  of  the  (.'hecks  like  tlial  I'onn. 

Tiie  u[)|H'i' seitioii  f '■;  of  ahont  iM'i  feet  is  oomiiosed  of  soft^ 
more  mioaeeous  lla:.;s  and  skjics,  in  -.vluoh  fo.ssils  were  not  fot; 
aliundantly  :  those  that  oe  nr  are  of  smailei-  size  tii.in  the  ^pe< 
the  middle  hand.  I'ollowiiig  ihesi' and  restiiii;  ii|ion  them  are 
and  J.irU  j,'ray  tine,  soft,  erundilinu'  slales  tli.it  h-'.e  a  ronsid 
width,  and  are  the  last  roeks  ex]i0.se(l  in  ^.'oin^  down  the  si 
These  would  belon:'  to  the  liretoniaii  di\ision. 


'  uivi:i^' 


\|.  I., 


Tlie  section  of  this  hrook  .shows  the  same  emviiii;  of  the 
around  thi  .\lc('odrum  riil^e  as  .Mr.  Heleher  noiieed  in  the  1 
minim  K'liiine  on  Met^idriim  1)1  iiok.  In  the  lowest  e\|.nsures  i 
daik  uiMV  Ai-iidiin  slate's  on  the  upper  |'art  of  Mcl.e.in  liiook  t!ie 
S.  Id  i;.  v.au'.  ;  at  the  fills  in  the  c|uartzites,  dc-.,  ,,f  ihe  lower  s 
I  ■: )  V  is  .V.  I'ld  \'..  imiL'.  .  Irijher  lii'^astires  of  the  same  s.  etion  i 
lo  .■>.  l!J  I",.  inaL'.  ;  HI  'iie  midlle  seetion  i  he  dip  \  O'ies  fr.Mu  "s.  •' 
iiia_'.  ti>  I')  l'..  iiiaL;.  ;  in  the  iiop.'r  par!  .1  thi.  seetion  it  eli  in 
S.  •_'!  I  r.  iii.i:',,  ;ii  d  sn  eontinues  to  the  top  of  the  .lo'iaiiniaii  tVw 
Thi-  eh.'i:iL;e  •<•.  -tiiki  is  atiout  forty  de,'r>  i -,  whiih  .ii'nes  wit 
chan.'e  ohs'i  v.-d  hy  Air.   Fl -tcher  on  McCodium  hiook. 

The  sc,  lions   of   the   Kr  1,  (if   ih"  .lohanni  in  ili\  i^ioii    set  n  else 

in  l!ie  M  iia  valley,  .ire  so  p.irtial,  owiiie  to  the  heavy  drift  rover 

'■"'"■'■''"''"      thi,  \al|e\    that    no   -atisfihirv  proof  of  'Jie  thh-kies- of  this  iin 

iiiL' '  1    i'it'         \v;is    met    with,    other    than   in  this  s'Vtion,  liut  it  will  ln'  notieei 

thi.-   ~tetion   ni;iee-.    tieai-ly    in    the    Ihiekness   of    ih"    liids    with 

expired  on  AIiMullen  ii  "ok  in  th"  Indian   I'rook  valley. 
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Hut  though  there  are  no  clear  scilions  of  this  division  in  the  Mira 
valley  that  hive  come  under  our  oliservation,  exci|il  at  McLean 
hrook,  there  is  ample  evidence  that  it  i.s  well  developed  there.  in  the 
centre  of  the  valley  is  an  important  settlement  known  as  •  liig  liidge, 
which  ii  spread  alon::  the  principal  ridne  of  .lohanniaii  mcks  if  this 
valley.  It  lies  biaween  .McNeil  hn.ok  ami  Trout  l.rui.l;,  imd  extends 
to  the  old  Kiviich  road.  On  each  Mile  of  this  main  ri,i;;e  are  two 
other  lower  swells  of  the  sime  rock-,  one  lillini;  in  the  spiice  lii-twcon 
McNeil  hrook  and  tlie  .Mira  river  (except  the  narrow  liell  i.f  |!i  iniii.in 
sh-dcs  exicndini,'  aluiiu  the  course  of  McNeil  hroik),  the  other  Ivin^ 
in  t!ic  v.illey  of  Trout  hrook.  The  ro.  -  of  ihe.se  .sevcial  ridire-  mei  I 
alotit;  the  .Mir.i  river,  which  is  bonlcreii  l.y  .fohaniiian  tl.i--  and  s'aies 
from  .Marion  liiidge  well  down  towaid  Albert  liridi,'e. 

7'/.c  lirflitiinni  I)iri~''in. 

In  the  Rarnchois  valley,  at  the  railroad  cutting  on   the   east   side  of 
the    Harachois   pond,   .-i  cinsiderable  thickne^- of   tin-,  duk,  soft  clay 
slates  is  exposed,      'i'liese  are  the  lirst  mea-ures  u'luni,'  south  ,iiid  past  !'•! 
of  the  Ihas  d'Or  met  with  in  Cape  ISretcn,  tint  can  with  certainty  lie  |.. 
assitjiicd  to  the    lire'.oniaii   division    of   the  .^t.  .Folin  iroup      At  the  '  ■ 
east   end  of  the  cuttin;^  they  dip  .S.    10     W.   mag.    •      .")  ;  abniit    i  he 
middle  of  the  cutting  their  dip  is  ,s.  ;',{)    \V.  ur.v^.  ■      lo  ,     Hf.|-e  tliere 
is  a  small  syncline,  and  at  the  further  end  of  the  cutting  the  dip  i.s 
increased  to  S.  .^O    K.  mag.  .-    .".0.     Alllmugh   there  are  sum.'  rows  of 
small  calc.ireous  lentiles  in   these  beds,  by   whicii   the  dip  wa.s  doter- 
rained,  im  fossils  were  found  in  them. 

-Mel,  od  brook  enters  the  upper  end  of  liaracliois  pond.  Kollowing 
uji  this  brook,  no  other  pait  of  the  St.  .lohn  iiriane  is  met  with  besides 
these  soft  dark  slates.  The  valley  along  here  is  bordered  by  syenites 
on  the  .south-east  and  by  etrusive  rocks  on  the  north  west.  Hut  near 
the  he.id  of  the  valley  the  Ktcheminian  sandstones  previously  referred 
to  form  a  narrow  border  for  a  short  distance  on  the  north  west  side. 
In  ascending  .MeLeod  brook  from  the  Harachois  pond  the  dip  of  the  lii. 
Bretonian  slates,  where  it  has  been  observed,  for  a  distance  of  two  and  l  '^ 
a  half  miles  up  stream,  is  low— 10  to  30  degrees  ;  then  the  lieds  stand 
at  higher  angles  and  mostly  dip  toward  the  south-east  side  of  the  valley  ; 
but  in  other  parts  they  also  dip  south-west  and  northwest.  At 
Johnson's  little  brook,  which  comes  down  over  a  clifTof  .syenite,  there 
is  a  thin  bed  of  limestone  containing  shells  of  Orl/iis  b-iitindariK  and 
a  Camarella  (?)  :  this  limestone  is  contained  in  black  carbonaceous 
shale.     Mr.  Flet  .her  found  Dictyonema  jlabelli formic  here. 
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About  half  a  mile  below  the  Itoisdale  road  bridge,  McMnllina 
brook  I  ntei-8  the  main  brook  on  the  light.  On  this  brook  a  she 
tance  above  its  ontlet  are  gray  .shales  containing  Monobolina  reft 
Sc/iizambon  prisms  and  parts  of  trilobites.  At  the  bridge  the 
fossils  and  others  occur  in  a  shale  bank  on  the  right  side.  A 
Mullin's  brook  the  dip  is  S.  n.ag.  and  8.  40  E.  mag.  <  70"  ar 
About  a  quarter  of  b,  mile  above  the  bridge  is  another  shale  ba 
the  right  side  hnving  limestone  lentiles  with  Monobolina  ref 
and  a  Lingulella ;  here  the  dip  is  S.  mag.  <  60°.  About  a  f  i 
below  the  bridge  in  the  left  bank  a  thin  fossiliferous  band 
out,  dipping  at  a  high  angle,  and  carrying  Asaphelhis  cf  flom/r 
Triarthriis,  a  I'arabolinella  and  other  f  rms  of  the  Treraadoc  I 
Other  exposures  with  fossils  are  found  in  this  bank  of  the  st 
further  up. 

It  will  be  observed  that  the  dip  in  this  part  of  the  Viil 
quite  variable,  l)Ut  the  rocks  are  not  strongly  cleaved,  as  they  i 
the  Baraehois.  Notwithstanding  the  confusing  dips  and  faults  in 
parts  of  the  Cambrian  terranes  in  the  basin  extending  from  ( 
river  station  to  the  head  of  McLeod  brook,  one  can  note  a  gi 
succession  of  the  parts  of  the  Cambrian  system  from  the  former 
latter  place. 

From  the  station  named,  where  the  oldest  Cambrian 
ments  of  this  basin  rest  on  the  Coldbrook  felsites  and  pre-Cain 
syenite,  to  Young  point  at  the  entrance  of  the  Long  Island  pa 
the  rocks  are  Etcheininian.  Behind  this  point  the  first  division 
dian)  of  tiie  St.  John  group  is  cut  out  by  a  fault,  but  the  n 
division  (Johannian)  holds  the  shore  of  the  eastern  side  of  Long  ] 
passage,  to  the  head  of  Barachois  harbour.  Here  it  disappears  be 
the  upper,  or  Bretonian  division,  which  e.xtends  thence  to  thp  ni 
deep  gorge  at  the  French  Vale  r  ad,  near  tho  source  of  M( 
brook.  This  arrangement  would  imply  a  differential  uplift  o 
north-eastern  end  of  the  ba.^in  .since  Cambrian  time,  through  ' 
the  whole  of  the  terranes  at  this  end  of  the  basin  have  been  e 
to  the  basal  conglomerates.  Complementary  to  this  there  has  b 
depression  at  the  south-western  end  with  the  production  of  1 
faults  on  both  sides  of  the  Cambrian  valley,  by  which  the  ter 
have  been  let  down  between  the  bordering  preCambrian  rang 
the  whole  thickness  of  the  three  terranes  which  constitute  this  s; 
in  Cape  Breton. 

Very  different  conditions  and  structure  prevailed  in  Indian  1 
valley,  which  is  a  nearly  direct  continuation  of  the  Barachois  1 
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For  the  greater  part  of  the  length  of  this  valley  the  measures  aie  Cambrian 
nearly  or  quite  vertical  and  the  succession  of  the  Cambrian  terranes  in'i,„ha,','"'' 
is  from  side  to  side  of  the  valley,  i.e.,  from  the  northwest  to  the  south  east  '"""''  "'"">'• 
side,  and  the  whole  series  may  be  crossed  in  the  distance  of  three- 
quarters  of  a  mile.     But  the  series  is  not  complete,  as  the  Btetonian 
division  is  almost  or  quite  removed  by  faulting  and  erosion  from  every 
section  in  this  valley  which  it  has  been  possible  to  examine,  and  the 
elisions  on  some  sections  cut  out  half  the  Johannian  division  as  well. 

A  few  miles  to  the  south-east  of  Indian  brook  basin,  on  the  shore  i'<lt>ira  fauna 
of  East  bay,  there  is  a  small  outcrop  of  Bretonian  shales  and  thin  ^Jk' ''"'"" 
ilags,  (.surrounded   b"  er  Oirlwniferous  shales  with  gypsum)  that 

carry   a   characteri.'         f;u.  Here    wei'e    found    Sphrrophthalmns 

Fletcheri,    ParcJmlinu   .  I'eltnra   sraraheoiden,  Agiio.itu>i   tri- 

seclus,  and  other  forms  oi  .  .iVltura  fauna.  .Nearer  the  head  of 
East  bay,  but  inland  from  it  on  Oillis' brook,  is  the  bund  of  Bretflnian 
shales  already  descrilied,  containing  limestone  layers  with  Orthis 
fenticularis,  li-c. 

Two  basins  of  Bretonian  slates  have  been  recognized  in  the  valley  of  Twu  l>a»iiis  of 
the  Mira  river.     One  lies  in  the  depression  above  Marion  bridge  where  slates  invallrv 
the  river  widens  out  and  takes  on  a  lake  like  appearance  known  'is  the  "^  ■^'"''  "^" 
'Grand  Mira.'      This  basin    lies    between  Johannian    sediments    on 
McLean  brook  and   a  low   broad  ridge  of  rocks  of  the  same  age  that 
extends  from  Marion  bridge  some  distance  up  along  the  rigiit  bank  of 
the   'Grand  Mira';  the  basin  extends   in   a  nortli-oasteily  direction 
where  it  passes  beneath  an  area  of  Milistone  grit  of  the  Carboniferous 
system.     The  other  basin  is  a  narrow  one  on  McNeil  brook,  a  stream 
discharging  into  the  Mira  river  on  the  eastern  side  below   Marion 
bridge.     This  basin  is  pinched   out  on  McNeil  brook  a  little  below 
where   the  bridge  of  the  Trout   brook   road  is  placed.     It  forms   a 
narrow    trough   extending   along  McNeil   brook  to  and    beyond    the 
bridge  where  the  'Hig  Ridge'  road  (on  the  Geological  map,  the  Cari- 
bou Marsh  road),  crosses.     Beyond  this  point  it  has  not  l)een  traced, 
but  it  may  extend  through  a  valley  that  runs  along  the  north-we.stern 
side  of  the  Big  Ridge  and  by  McEcherns  lake  and  brook  connects 
with  the  'Grand  Mira.'      It  was  from  this   basin  on   McNeil  brook  Ku^ils  of  the 
that   the  fossils   were  obtained   which  first  showed  the  existence  ^f ''•'"'"' '•>">">• 
Cambiian  rocks  in  Cape  Breton.     The  fossils  from  this  basin,  found 
on  .McNeil  brook,  are  I'd/ura  >.raral,eoi(ies,   Sp/niroplilhalmns  a/alus 
and  several  Agnosti  and  Lingulelhe. 

The  area  covered  by  Bretonian  rocks  in  Cape  Breton  is  insignifuant 
compared   with    that    occupied    by  Johannian   or   i.cheminian  sedi- 
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inont8.  This  is  owing  partly  to  their  heing  of  loss  volunio  ori^'iiial 
for  they  c.innot  be  estimated  at  more  than  5li0  to  700  feet  in  any 
the  thi-ec  hasins  where  they  are  so  exposed  that  an  approximate  es 
niiite  can  be  niaile.  liut  probably  the  chief  reasons  of  the  rarity 
exposures  of  this  part  of  the  St.  .lohn  terrano,  are  the  softness  of  t 
.slatis  or  shales  of  which  the  division  is  coiiiiiosc<l,  and  to  the  fact  tl 
tlii'v  form  tlie  uppermost  division  of  tlie  torrane,  and  tin  refure  \vi 
the  firsi,  t'>  come  undrr  the  destructive  action  of  abrading  agencies 

''•'        A  more   careful   examination  of   the   field  is  necessary  before  a  n 
i;iM  able  estimate  could  b('   given   of  the  thickness  of  tile  Camluian  roc 

in   Cape    lireton,    and  the   f.illowing  are  to  be  rei;arded  as  only  an  i 

proximate  estimate  of  their  thici<ne>.-. 


Km-i  liny 

Coldbrook  terrnne 'MO 

Etclieminiaii  terran"    500 

St.  John  terrane,  viz  : — ■ 

Acadian  di\  ision -00 

.lobannian   division    1,200 

I'.rotoniin  division      oOO  ? 

2,-00  ? 


.Mum  V^.ll.y. 

Very  thick. 

3,000  ? 

80O  ? 
2,000? 

r)00  ? 

G,:500  I 


.Vftitnileiif 
the  vjilvcs  <i 
tl...  israelii.. 


ORIKNTATIOV. 

Having  observed  a  remark.able  uniformity  in  the  attitude  of  the  val 
of  lirach'opoils  buried  in  the  Ktcheminian  sediments  of  Indian  15rc 
basin  on  the  East  li.ay  of  the  I'.ras  d'Or,  it  occurted  to  the  writer  tl 
an  investigationof  the  causes  that  led  to  ths  would  throw  light  on  i 
physical  history  of  the  Cambrian  deposit  in  relation  to  the  life  of  tl 
period. 

In  the  following  remarks  I  shall  use  the  term  orv'ntatio))  to  expr 
the  attitude  in  which  the  valves  of  the  brachipods  are  found,  wl 
opened  up  on  the  layers  of  the  rock  over  which  they  are  spread.  1 
beak  of  the  ventral  valves  is  found  to  point  so  uniformly  in  ( 
direction  that  it  can  oidy  be  the  result  of  some  general  cause  wh 
has  acted  on  these  valves  when  living,  or  when  alwut  to  be  buried 
the  mud  on  the  sea-bottom. 

These  brachiopods  when   living   would   have  been  attached  to 
bottom  by  the  pedicle  or  anchoring  thread,  as  in  the  modern  Lingi 
but  were  free  thus  to  tloat  in  the  sea  water  near  the  bottom.     1 
great  majority  of  the  shells  buried  in  the   Etcheminian  sands  a 
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clays  bcloni,'  to  the  orders  Atremata  and  Xent  romata,  both  of  which  Mostly  ..f  tli. 
hiive   representatives   in    the   oldest  Cumbrian   l«ds.      In   iHjth,    the  ll'^tifanV''" 
pedicle  must  have  had  much  durability,  as  it  succp'  "a  in   holding  >>'"'"nii;it.i 
the   shell  in  position  in  a    majority    of   cases    until    the    latter    was 
weiy;hted   down    with    the   accumulating  sediment  falling   from    the 
turbid  water. 

The  pedicle  is  an  organic   part  of  the  animal  and  is  composed  of  Iin|~.rt;uu f 

layers  of  chitinous  and  fleshy  matter  and  is  liable  to  decay  on  the  r!.huu,','"il',  '" 
death  of  the  animal.  Orientation  presupposes  that  the  fiedide  lasted  "'i' "tati.in. 
li.nir  enough  to  hold  the  shell  in  position  until  it  was  buried.  The  con- 
ditions in  the  Eteheminiau  beds  show  that  the  dorsal  valve  after  the 
<ltath  of  the  animal  and  the  decay  of  the  muscles  and  ligaments  might 
tlcat  off,  and  yet  the  ventral  value  would  be  held  tiriiily  in  its  place, 
presumably  with  the  aid  of  the  pedicle.  All  brachioiMxls  do  not  have 
pedicles  of  ecjual  strength  and  durability  ;  this  is  clear  as  regards  the 
Etcheminian  forms,  for  some  genera  show  greater  susceptibility  to 
orientation  than  others,  and  it  may  be  noted  that  it  is  the  larger 
species  in  which  the  orientation  is  more  apt  to  be  obscure.  Outside 
of  the  i:i'"uence  of  the  pedicle,  form  seems  to  have  a  good  deal  to  do 
with  the  attitude  of  the  valves.  This  is  manifest  from  the  position 
assumed  by  shells  of  the  genera  Obolus*  and  Leptoliolu.^t  in  certain 
layers  of  the  Upper  Etcheminian,  for  while  only  33  p.c.  of  the  valves 
of  the  former  are  oriented,  81  p.c.  of  the  latter  have  yielded  to  the 
inOucnces  causing  orientation.  No  genus  shows  more  perfectly  the  .Vcrotliyra 
influence  of  form  on  orientation  than  Acrothyia;  entombed  in  the  "^"'1^1^' 
same  beds  with  the  above  genera  ;  in  this  genus  81  p.c.  of  the  funnel- 
shaped  ventral  valves  are  atlecled  by  orientatioi.,  while  this  phenome- 
non can  scarcely  Ije  traced  in  the  attitude  of  the  saucer  shaped  dorsal 
vahes. 

Leaving  out  of  view  the  intluance  of  the  pedicle  in  holding  the 
valves  in  a  certain  position  while  being  entombed,  it  is  easy  to  see  that 
form  has  much  to  do  with  the  phenomenon  of  orientation.  We  have 
seen  how  diverse  in  shape  were  the  two  valves  of  Acrothyra,  and  how 
'lifferently  the  two  valves  acted  in  the  process  of  burial,  and  that  wliile 
the  ventrals  exhibit  a  high  percentage  of  oriented  valves,  the  dorsals 
show  scarcely  more  than  the  natural  quarter  of  their  number  so  placed  ; 
we  may  on  the  contrary  see  how  -eiidily  the  valves  of  Leptobolus  have 
responded  to  the  causes  producing  orientation.  lu  this  genus  both 
valves  are  oval  and  nearly  alike,  and  this  contour  would  favour  the 
placing  of  the  valves  lengthwise  in  the  line  of  the  current  of  water  in 


*  Obolun  lens.         t  Leptobolus  atavus.         J.Vurotliv 


yia  iiroiuia. 


LeptolMilufl 
det'idetlly 
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which  they  lived,  at  being  the  position  of  least  resistance.  So 
happens  that  both  dorsal  and  ventral  valves  can  be  included  in  t 
record  of  orii^ntation,  without  uiateriully  aSV'cting  the  percentag 
while  to  follow  the  same  plan  with  Acrothyra  would  reduce  the  p 
centa^o  of  oriented  valves  nearly  one-half.  Yet  we  notice  that 
Lepfol)olu3  there  is  a  much  larger  pro|>ortion  of  rii-<rsfd  \'alves  th 
in  Acrothyra  ;  that  is  of  valves  having  ihe  longer  axi.s  parallel  to  t 
direction  of  the  flow  of  the  orienting  current,  but  with  umlx), 
place  of  the  front  of  the  valve,  pointing  in  that  direction.  Th« 
revernftl  valves  we  regard  as  affected  \ty  orientation,  but  not  orient! 

Their  abundance  in  Lcptobolus  as  compared  with  Acrothyra  may 
due  to  one  of  two  causes.  In  Acrothyra  the  umbo  was  strong  ai 
heavy  and  in  cases  where  the  pedicle  had  perished,  and  the  venti 
valve  sank  to  the  Ixittom  the  point  of  the  shell  would  touch  first  ai 
the  shell  would  swing  on  this  as  on  a  pivot,  presenting  its  smallest  ai 
heaviest  end  to  the  force  of  the  current.  Another  cause  which  mig 
have  helped  to  cause  the  diversity  in  the  attitude  of  the  valves 
the  two  genera  is  that  the  uiiibonal  region  of  the  ventral  valve 
Leptobolus  was  thin  and  the  pedicle  correspondingly  attenuated  ; 
it  perished  readily  the  valve  would  be  sooner  at  the  mercy  of  ti 
current,  and  so  would  orie<)t  with  either  end  presented  to  the  currei 
indifferently. 

OboliiN  scarce-  In  Obolus  we  note  a  genus  which  resembles  Leptobolus  in  the  inco 
!menutioii!*  spicuousness  of  the  umbo  of  the  ventral  valves,  but  differs  in  havii 
flatter  valves  which  are  circular  ;  and  although  the  volves  are  thick 
and  heavier,  the  weight  is  somewhat  evenly  distributed.  These  near 
round  saucer-shaped  valves  have  left  but  a  \ery  imperfect  record 
orientation,  for  in  the  lot  examined  one-third  were  oriented  and  : 
per  cent  reversed,  thus  39  per  cent  show  entire  indifference  to  tl 
course  of  the  orienting  current. 

There  are  a  few  valves  of  Acrothele,  but  they  are  insutficient  to  1 
of  value  in  this  question  of  orientation.  But,  having  in  view  the  tv 
genera  tirst  discussed,  I  think  these  clearly  show  a  current  passing  i 
a  north-east  direction  through  ludiau  Brook  valley  when  the  Etch 
minian  terrnne  was  being  formed.  At  the  same  time  there  seems  1 
be  abundant  proof  of  shore  lines  near  at  hand  from  which  felsitic  stom 
and  sand  were  derived,  and  from  which  the  felspathic  sand  ond  mu 
were  swept  that  rapidly  entombed  these  shells. 


^^ 
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ORiENTiTioN  of  Brachiopods  on  10  sniull  slabs  from  the  Assiso  E.  .<  e.  o.i.nted 
fo«»iUioK.3«. 

X.a— Viilves    with     unilK.^H    [..liiitinK  ,,  .         ,     „  ,'      P,„nt     '      i'„i,„ 

S.W.  «r..  oriented  ;    X.K.,  r.ner«,l.       "■■"""■''•    KcvitmiI.        '^"J9'  \^']^^ 


(Jliiihai  /(■».<  -IS  valvi'.s. 
OrieiitiHl ;«  - 
l{ivcr«(Mi  2«  \ 
IViiitiiwS.K.  17  % 
■■        N.W.  22  % 


LfptoKofii^,  cilicfly  ntarrm. 

Il^itli  valves,  127  valves, 
Oriiiitiil  :>A 
KeverKcij  I'M  '', 
PointinijS.K.  11  7. 
I'Diiitiiig  X.W.  8% 


A'fothitrtt  prou'ia. 

Vintraln  utily,  158  valves. 
C>i-iente<l  72  '^. 
Keversed  12% 
Pointinif  S.K.  12  t 
"        N.W.  4% 


Acrothfk  nviu. 

Jioth  valves,  2  valv 
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3 

8 

tl 

8 

6 

M 

;i 

t 

i 

4 

1 

I 

4 

;«j  1 


13 

18 

14 

6 

18 


114 


1!) 


4     I 

4 
1 
i 


14 


1     I 


in 
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The  rock  in  which  these  fossils  occur  is  gray  and  of  fine  tpxtureand 
shov»r  a  strong  tendency  to  split  along  cerUin  lines  which  are  the 
layers  where  fossils  are  mo.st  abundant,  and  where  the  surfaces  are 
lavishly  strewn  with  little  shells. 

Finding  such  marked  orientation  in  the  valves  of  Assize  E,  3  e, 
it  was  thought  desirable  to  see  if  othe.  lorizoua  of  the  Etcheminian 
presented  similar  conditions  and  at  i^nother  locality,  so  a  test  was 
made  of  some  small  slabs  from  the  Assize  E,  1  (/  on  Boundary  broojc. 
The  foUowiug  table  gives  the  re^i^lt:— 
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in  A-^niiw  K.  1 
(/    IV)un<lurv 

Orikntatios  in  oloven  sniiill  sliilis  showinK  nrac 
Assise  E.  1  il.  at  boundary  l)rool{. 

Iiiopods 

from 

lin»k. 

(hi.iiti 

1.    K 

2 

•» 

j 

11! 

I'lint. 
S.  K. 

I'.. 

N. 

LiiiU'il''!"'!'-.  clii'll.v  A.  '.'■'.  ini  fnniitlir 

llHVl•^.t     KtcllllllilllMll    f.i»>lllif'TUU»    licili 

z.n..ii  Huiiniliiiv  l.n«.k     H"!  uilu-». 
Ori.nt.-.l  .■.(•.    . 

I'.iintinn  S.  \'..  11    . 
N.W.  17    . 

H 
1) 
1 

;l 

1 

t 
t 
:t 

1 
1 

2 

2 

1 

•1 

1 
2 

- 
i 

1 

rxi 

11 

AcMtliyra 
orieiittii  in 
Assizu  K.  1  ' 


llelurniiig  to  Du^ald  brook  \  continued  the  examination  o 
assises  there.  Four  small  slabs  from  tlie  Assise  E.  1  c  did  not 
such  satisfactory  results.  The  species  here  are  Acrotlii/ra  siguata 
a  few  examples  of  an  Obolus.  The  Acrotl.  ~v,  unlike  tho.se  of  I 
'.;.  3  .',  <lo  not  lend  themselves  to  orientation.  Many  are  in  a  ve 
or  nearly  vertical  po.sition  (in  relation  to  the  layers  of  rock)  an 
thrown  on  their  sides  like  those  of  the  horizon  Inst  named. 

Oriestation  in  Assise  E.  1  c.  at  Dugald  biook. 


Ai-rolhiir-i  .iiymiM,  ctiicHy  thi'  iinitatinn 
tcra. 

AH  x.iitral  \;ilvt«,  :U  \alvi-.<. 
Orii'ir.f'l  4!    . 
Kiv.rs.d --".I  _. 
r..iiitiiii;  S.K.  l.">/',. 
N.W.  155^. 


Or.ntiil. 

K,- 

\(  THf<i. 

S.K. 

:<, 

1 

1 

1 

•i 

1 

1 

2 

2 

O 

14 

10 

,") 

These  and  the  following  table  give  the  best  examples  of  orien 
in  the  Lower  Etcheminian,  but  in  others  of  these  lower  a-ssises 
not  at  all   well  marked.     Taken  collectively  the  assises  of  the 
Etcheminian  do  not  exhibit  by  any   means  so  clear  an  exeraplifi 
of  the  ijhenomina  of  orientation  as  those  of  the  Upper  Etchemii 


wa  tcrert-^if^ 


■^W 


9 


57 


nds  from 


r..[iit. 

N.W. 


17 


inntton  of  the 
did  not  show 
•o  siguatii,  and 
tliose  of  Assise 
re  in  a  vertical 
rock)  and  not 
ed. 


Sorai  small  slabi  were  tested  from  Du^jald  hrook  from  tiio  name 
assise  iis  thnse  iilxive  iiientioiieii  on  Houndury  brook.  'I'iit^se  show  a 
more  deoi<led  orientation  than  the  preccdini; :  — 


Ohikntation  in  four  snmll  ^lIllls— Assi.sf  i;.  1  d. 


I.tnuiiln"'  <lrf[iini. 

\  t  iitrjil  \ul\t*,  Is  \;|1\ 
<  Iri.iit"  I  ."it;    . 
K.v,i-.il  II    . 
l'i>iiitiii^  S.K.  1 1 

X.W.  2-.'    . 


LihijmIi pi^  Urf'fira-riiliixtit  - 
r.'.tll  v.lUf,.  .'«l\;ih.... 
(Iril'llt.rllli;     . 

rointin^  S.K.  s    . 

N.W.  r.  . 


I  Hi.  at.  ,1.     Ii,-.,.|.,..l, 


si: 


I'.M.lt 

.N.W. 


I.iniriil('|.iil<'n 
.iriiiiti.l  III 
-=^  .\-»i,.'  K.  I  ./, 
I>nv.^>l(ll.i.«>k. 


lit 


The  ventral  valve  is  thicker  ami  is  more  regularly  conical  in  this 
variety  than  in  L.  Gregira  .  these  diflferonces  may  liavu  lieljied  to  ;^i\e 
this  form  a  more  pronounced  orientation  timn  the  L.  dnijini  tyi)e. 


>ok. 


Illllt 
(,K. 

i'..iiit 

N.W. 

1 
1 
1 

2 
o 

1 

•J 

— 

r> 

5 

Between  the  Gregwa  sha'e  and  the  top  of  Division  j  of  the  Ktciie- 
niiuian,  coarse  sediments  prevail;  brachiopods  are  scarce  and  give  no 
data  bearing  on  the  orientation  of  the  valves.      ISut   in  some  of   the 
lower  seams  of  Division  3,  fossils  are  again  numerous,  and  again  show  .\.  n.thvra 
the  effect  of  the  orienting  current.     Here  a  new  fauna  comes  in,  but  ?\ ''„"I."K.",'i ... 
at  first  sparingly. 

OitiEMATiov  of  fossils  on  a  small  slab  from  Assise  K.  3  a. 


s  of  orientation 



: 

jr  assises  it  was 

Orii'iit.-.! 

K.-\.TS.i|. 

ruiiit 

I'..int 

s  of  the  Ix)wcr 

.'^.  K. 

N.W. 

exeraplificatioti 

1 

Etoheminian. 

A'Tntht/r<t  proani 

,  vfiitrals.                                 4 
il..i-»al--..                       »j           1 

;f 

;i 

1 
I 

5 

3 

t! 

i          2 
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Here,  lu  eli*wh..n,.  the  dor«l  valvo.  of  Acrothyr.  giv.  no  indio 

o      A    It'  ::''  ''""""'""•  '"'  ''"  '"«'■•  P-'-to  v.ntrHl  v.h, 
uo.     A   «<1  in  thw  fti.Mi.«.  gave  the  f.iJlowing  result  :— 

o.h,.r  >,,.,u     ()R.EXT.T,05  of  Valve,  on  four  «lab«,  layer,  fro™  one  inch  to  half  . 
^"'"'   ■•■  3"  *"'  h  «P»rt,  in  the  Awig.-  E.  3  a. 


Arrolh/ini  pri>,ivmi>niiui,  n 

Oriciil.d  .W 
Kin.wil  10-'< 
I'l'iiii  S.K.  i;V: 
I'oint  N.W.  21 


.ral 


Ijiytr. 


fi,  r.. 


I'l.int 
N.W. 


Oriciitiil  i;(i 

li.MTW.ll   |:t 

l'''iiit.S.K.  ..(', 
I'l'int  X.W.  7% 


.UlV4 
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<  •riintatinn  (if 
thne  tfencra 
in  AsHJiH-  E. 


how  lutle  they  wen-  affected  by  orientation.  These  slabs  show  an 
unusual  numter  of  oriented  Obolus  :  many  of  these  were  young  valves 
In  the  next  assise  above,  orientation  is  well  marked,  as  shown  l^low  :_ 

Obikntatiom  in  five  small  slabs  from  Assise  E.  3  4. 


Oho/ui  ftns.both  vjilven 
L(j>toU)fu.-<  iitavuH,  Uith 
vahes. 

AcrotMek  <0>aiia. 


\  OriintMl. 

[ 

;  KevprMMl. 

i 

1 
Orienttti. 

R<v 

Pnjnt 

S.E. 

I'oint 
S.W. 

1 
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Here  Acrothel,    exhibits  orientation  to  an  unusual  degree  :  but  in 
other  cas»,  Us  round  valves  are  found  buried  in  the  mud  in  all  atJ" 
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tud-.     Uptot  ..lu.  Hhow.  th«  U.UU1  large  po.e«nt«Ke  „(  „ri.nt«d  .nd 
ruverwd  v»lve». 

In  th«  next  a«-.i«,  »ro  layor.,  ov.r  which  „,.«  Hcatfrnl  the  valv.-s  «f 
Acrothele  and  an  oval  L..,.t„lx,lus.     Tho  attitu.l.-  of  the,«  valve,  ia  aa 

Ohibntation  of  valvM  on  three  .mall  nlahi.  of  AhhImo  K.  3  c. 


eiit.d.      i,r-..l.     ,.„t,.,|.      »,.|,„|. 


A'  nith'ff  a/^tiri't. 


% 

78 


KonMilN 

"riFntwl  in 


'  2 

X)  (i 


I'luiii    ;    I'liint 

M.i;.     x.w. 


I    I-     1 

a  2 


The  He,.on,l  species  h.ro  i.s  ,„„ro  lik,.  .  Lingulell .  in  for,,,  than  the 
l^ptobolus  .n  the  ..,«,.  below,  and  responded  c.rre.p„ndin«ly  to  the 
onentinR  force.  »  /  >^J  i"o 

OrienfUion  in  the  next  a«,i.so  .hows  similar  conditions,  but  with 
otliiT  species. 
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S.\V. 


^  ORIENTAT.OX  af  valves  on  several  small  sl.tb,  from  Assise  K.  3  d.       , 


< iri.ntfd.    K.vtTied         ''"""    I      ''"i'lt 


•rienutiun  of 
twci  ({i-niTn 
in  .-\fNiiM'  K. 
3./. 


/.'ptiil,i,l,it  ftlniux. 
linth  villi. ■«. 
Orirlit,.,!  ;-,|| 

Kevcrw-d  L'l"' 
I'oiiit  S,  K.  !t" 
I'.iiiit  N.W.  11'/ 


Ar-rolhiira  fjrwHM,  nutrala. 


•i    ! 
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On^nM^nn.     Revcr^r,!  aO'/.     IVint  S.E.  2>.' .     Point  N.W. 
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I'.uMiUftt,     .  '.■v,ui„„snndre.'or,i.sit  will    U- s..,-,.   tlmt  there 

'  ""'^;'      "  "  ■'■    '"  "  "■  ■  ""'•""  "f  tl>«    valves  of  the   l,r«chio,,,„|.  i„  „ 
(ixe.|  .nre.  tion  in  all  n  •■   K,.  I.eniinian  assises  of  In.han  l!n„  I,  vallev 
wher.ver  theso  vaUes  «.„.  ;„  .su.Iinent   al.un.lanee  tu  afford  means  of 
dete,  mining  their  attituj,.       Had  the  orient„.„  ...nrent  influenced  the 
valves  o,  only  one  or  two  horizons,  or  had  these    xalves  l^.me  eonllict. 

.ng  testunony  at  different  1  vels.  there  mi«ht  have  heen  son uestion 

a.,  to  the  cause  of  the  iheno.nenon,  hut  in  vi,.w  of  the  constant  orien- 
tation here  „,  a  fixed  direct  ion  thou«howt  Ktchendnian  time  we  can 
onl>  conclude  that  tin.  valley  is  of  ,.re-Can>l,rian  on.in,  and  Kuide.l 
the  course  ot  a  inarlMe  current  that  t.  ivcr^,.!  it  in  a  northeasterly 
diri-;ti"n.  •' 

It  is  a  ,|„eslion  >or  consideration  whether  this  .urrent  was  an  ordin- 
ary slKire  .-urrent  along  the  coast,  or  a  tidal  .-urn  nt.  The  followin.' 
are  some  conditions  which  hear  upon  the  latter  hypothesis. 

It  may  he  surmised  that  entomhmen,  w,  the  mud  of  a  fi.lal  estuary 
would  take  place  c.iefly  on  the  ehh  tid  •.  .  .n  the  Hood-tide  the  waters 
coming'  from  th-  open  ocean  would  arrive  free  from  sediment,  but  with 
the  waves  Ix.ating  on  the  freshly  suUnerged  shore,  and  the  possible 
contribution  of  river  sediment  coming  into  the  head  of  the  tidal  estu 
nry,  the  returning  water,  retiring  with  tlie  ebb-tide,  would  carry  a  load 
of  sediment  to  .spread  oyer  the  sea-bottom  and  bury  such  animals  as 
had  reached  the  limit  of  their  vitality,  or   were   unable  to  free  them- 
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aelv..s  Mo,,,  tl,.,  ,„u.l.ly  .lp|„„it   „.ttlii.-  fr.,,,,   ll,..  tu,l,„l   wiitor  ,i«  ils 
tiiiul  Mow  nbati'd. 

An..th.'i    ,v.,Hon  whv     «o  ,„i:;|,t  ,.nti.i|>,il,.  tli-  l,u,i,.l  nf  :n.'.ri„..  arij.  hvu.tf  „„„  ,„ 
raals  on  tho  ol.b  ti.l,.,  i.,  that  tl„„o  wl,i.  I,  l,,ul  m.u.Iv  „.,-.rl„.,|  tl>..  Ii,„i(  i^l'Zu^^^! 

of  |!  .„   l,f..,  woul.l  I,,.  r..viv,..l  wl,..„  1,„H„.,|  i„  tl,fltV..sl,  „.n.fum.nt  ..f  ' I' 

tl,»  il.KKl-tid..,   ,o,.,i„«  (.,    th,.,n    ,.|„i,^.,.,l   witl,  .UMil.uM.lMr.n-of  f„.«|- 

*»"■"""'  ^'"'y  «"»''l  '« '■'.  I,k..|y  to  .,„.,„,„l,  „>  ,|„.  ,,„l,i,|  .-..tu.ni,,  ' 

"""'•■*'■'  " ''''-''•'".  ^^I'i'l'   li'"i  t u  n.l.l,..,!  „f  U,  ,r  nu,.,.i.|„.M.„i 

by  oth.r  ani„,aK  of  t|„.  | u|,„».      J|..,„v  tVo,n  tl,.  ,e  two  ./u.-,.,,   ,r  is 

|„ol«il.l,.i!„.  i„„i,„ity  of  the  Iniimis  ot  ,„..„i,„.,.„i„„iU  i„..stu,M, u.l 

«ill  occur  on   ol.hli.l,.,  n,„i   „•,.   „,ny   |„„k   to,-  ,| ,  i,.,.li,iio,i  of  t,i,. 

v;ilv,-.  of  ,i„i„m|s  thai  huiiu  l.y  ,i  l.yssu,  ,„•  p,.,li,.l,.  j„  ih.-  .ii,i.,-tioi.  of 
Ih.' .  1,1,  ti.l.'  In  fact  this  i„;,y  1...  „  ,  ii  o„  i„v  sandy  -ho,-,.  «|„  ,,.  ;i  f,.« 
stones  sH'v..  to  i;iv,.  a  foo,l,ol,l  fo,-  nni^scl,.  A„ol|,.T  cause  which 
AouM  help  to  the.  ,,uv  ,v-„lt  would  l,c  ihc  uicl.rtow  ,c.ulti„-  f,„.„ 
llif  wav,.  i„,|>u!sc  fn„„  th,.  ocean  swe,.|,i„:-  up  into  an  op,n  l,av."  Th  • 
tian  lalion  of  water  n.  ar  th.^  Mirfa.e  icMiIlin!,'  f,o,„  the  iiiip„|.,e  ,,» 
the-e  wax.'H  Would  ha- e  a  coi„pl,.,i,entaiy  iiir.le,- tow  outwa.d  alo„- 
»he  Initio,, I  of  the  liay. 

Suppo  ,n^-  the  hiiiial  of  the  Ktoheniiniai,  .„Kani-r„-.  t,,  have  ..ccurred 
M  the  tin,,,  of  chh  in  a  hypothetical  estuary.  occupyi„«  tl„,  Cainl.riar. 
valley  of  Indian  hrcMik,  the  oii,„tntion  of  these  o,-^Mnis„i-,  wmih]  i,,,. 
ply  that  tho  estuary  opened  to  the  north  mst  ami  that  its  head  «a  ;  to 
lliosouth-we.st,  sine.,  the  fossils  aie  oriented  to  tic  iio,i|,  ,.ast.  lim 
MJch  a  hypothesis  is  n.,t  supporte.l  l,y  the  actual  condition  of  the 
Ktcheminiun  swliin.  i,t.  I'or  if  the  niouih  of  the  cstoary  weic  to  the 
north-east,  it  would  U^  natural  t.,  lo(,!<  for  a  -leater  thickness  of 
deposits  in  that  .lirection.  l,ut  the  reveise  is  the  cas,- ;  for  while  on 
ihe(iillis  l.ian.li  of  Indian  hiook  th.'  thickness  of  the  Kt.heniinian 
tei.aiio  is  consid.'rahly  les-s  than  two  hundre.l  feet,  on  |)i,-al<l  hrook, 
two  and  a  half  miles  to  the  vouth-we.st,  it  is  five  hundied  fi-.-t,  and  ar 
l!'.i,nckry  I.,.»,k,  two  miles  further  south-west,  it  is  live  hundred  and 
llfty  feet. 

These  con,liti.,ns  imply  that  the  loouth  of  an  .-stuaiA  in  Indian 
Hr.»,k  vall,.y,  it  ^ueh  existed  in  Camhrian  times,  was  to  th.'  -outh- 
west  and  the  or,."ntation  of  the  fossils  should  have  h.-cn  :,  that 
direction,  and  not  to  the  „.>rth  east,  the  actual  direction, 

We  therefore  turn   to  the   marine   current   theory  as  the  „,o,-e  pro-   \  .horc  oar- 
hahle  explanation  of  tho  orientation  of  rho  Ktcheiuinian  !,rachi..[„„    .   ""  tli.  ,i,.ir.- 
of  this  valley.     T.i  give  passage  to  surh  a  current,  wo  ,nust  suppose  o'r'.'n.'iltaHon! 
that  the  neck  which  now  connects  Indian  brook  valley  with  that  of 


f-r 
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McUod  brook  was  proportionally  lower  in  Etcheminian  times  th 
now  ;  otherwise  there  would  not  be  a  sutliciently  open  passage  for  t 
flow  of  the  current  from  one  basin  to  the  other. 

All  along  the  Indian  brook  basin  the  Rtcheminian  sediments  e 
rcpletn  with  material  derived  from  the  rocks  of  the  complex  pre-Can 
rian  alohR  the  sides  of  that  valley  and  the  Coldbrook  volcanics  wi 
which  this  was  overlaid.  The  basin  was  bordered  with  a  ridge  of  tht 
rocks  all  along  its  north-western  side  :  and  from  the  exactness  wi 
which  the  marine  current  was  directed  along  this  basin  it  seems  cl« 
to  me  that  there  was  a  complementary  pre-Cambrian  ridge  along  t 
southeastern  side  of  the  basin  as  there  is  now  on  that  side  of  t 
valley.  Both  ridites  were  probably  of  greater  elevation  in  Etchemini 
times  than  now. 

In  the  course  of  the  writer's  observations  in  Cape  Breton,  no  otl 

opportunity  to  test  the  orientation  of  the  Cambrian   nrachiopod   v 

met  with,  except  at  Young  f..    '■  at  the  north-east  end  of  the  Ra 

choia  basin,  and  the  result  here  wa.s  surprisingly  different  from  tl 

obtiiined  on  Indian  brook. 

Orknuti....  ,.f      The  fossils  at  Young  point  are  supposed  to  Iwlong  to  the  lower  p 

Y'"n,l!'l''Mnt "  of  Division  2,  a  zone  from  which  no  orientation  data  were  obtained 

■itf.nni  fn.iM  Indian  brook.     The  fossils  here  are  mostly  LinguleJlas  of  the  spec 

that  uf  Induu,  ^    ^,^^^,^^^  .^  ^^j  ^^^  ^pp^^  ^y^  „f  t,,e  layers  (though  the  beds  stand 

a  rather  high  angle)  was  satisfactorily  determined  by  finding  fr 
eighty  to  ninety  per  cent  of  the  shells  with  the  hollow  side  up.  T 
peailiarity  in  the  attitude  of  shells  burie<l  in  the  mud  of  theCambr 
terranes  is  noticeable  in  many  of  the  assises  of  the  Cape  Breton  are 
Two  causes  may  have  helped  to  produce  it.  Gravitation  causing  ' 
shell  to  sink  to  the  bottom,  would  be  best  served  by  the  shell  prese 
iiig  th.'  side  of  least  resisUnoe,  i.f.,  the  rounded  side  to  the  Ijottt 
To  ih-s  would  l)e  added  the  lifting  power  acting  on  the  upper  (inn 
surface  of  the  valves,  of  the.locoinposition  of  the  organic  matter  in 
fleshy  parts  of  the  body,  producing  a  buoy,  that  « ould  sustain 
shell  with  the  inner  side  uppermost  while  sinking  to  the  Uittom. 

The  fossils  described   in  the  following  table  were  found  in  a  num 
of  seams  of  sandy  shiile  in  the  lower  part  of  the  section  and  were 
a  thickness   of  about  a  foot  of  this  shale.     The  record  of  oriental 
was  made  in  reference  to  the  cardinal  points,  and  the  shells  of  both 
"pper  and  the  under  side  of  each  slab  were  noted. 
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Obiextatiov  of  Lingulellas  in  the  sandy  shale  at  Young  point,  Capo 
Breton,  from  middle  division  of  the  Etcheminian. 


In  tlim  tilt...-   till.  iippiT  niw  ..f  li^'nr..,  f.,r  rach 

»liil.  il.n..t.H  thi-nimilHT.pf  valves  en  tli..  i r 

.-.urfaci-  of  till-  slab,  tin-  Iowit  rciw  tlii.s,- .,n  tl,.' 
low.r  surf.icc.  The  (.rev ali.nt  rnrirnt  wh.ii 
the^e  shells  were  l)iiri(.<l  riili  to  the  .S  K  ta 
«li.i«-n  liy  th..  iii.ajority  of  th-  un.lH.iies  iHiiiit.-.i 
to  the  N .  and  W. 
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\oungpomt  IS  situated  at  the  northeastern  end  of  the  Barachois  S'MM-eH  t., 
Cambnan  valle,  a.id  therefore  .nidway  between  the  northern  cxtrenu-  t^^Z^^ 
ties  of  the  two  pre-Ca.nbrian  ridges  that  bounded  thi.s  basin  ;  it  might  '»"<="">"t.. 
therefore  be  exp-oted  to  give  reliable  indications  of  a  current  if  anv 
prevailed  m  th..  .allej  at  the  time  these  fo.ssils  were  entoml,ed,  but 
the  result  was  quite  at  variance  with  that  obtained  on  Indian  brook 
as  maj  be  seen  by  studying  the  ,  oceding  table. 

The  observations  of  the  orientation  of  these  shelK  were  refe.  od  to 
the  cardinal  point.  If  this  be  change.l  to  corresp..,,  1  to  the  c.lunms 
used  to  show  the  orientation  in  the  Indi.in  Brook  hasi.i,  wo  find  an 
average  of  valves  pointing  S.W.  1:53,  N.E.  131,  S.E.  102  \  W  107 
The  orientation,  therefore,  was  not  to  the  northeast,  as  in  Indian 
brook  yalley.but  to  the  south-east,  indicating  that  the  current  ran 
chieHy  ,n  this  direction.  But  only  32  alK,ve  normal  a,o  oriented  in 
that  direction,  or  only  77  per  cent  more  than  one  ,,uarter  of  the  valves. 

A  study  of  the  table  will  show  how  oxcoodingly  variable  the  courses  ..ru.,„„„.,„  at 
are.      This  extreme   variability   would   b,.  explaine.l  by  the  existence  '^V' 
l.e,e  ,n  Lower  Etchen.inian   time  of  an  e.ldy  between  two  contlictin-  v-!al,l 
currents    one  coming  out  of  the  Barachois  basin,  and  another  more 
powerful   pa.ssing  eastward  across  the  end  of  the  pre-Cambrian  ridges 
that  lK,unded  that  basin.     Such  a  current  may  well  have  existed,  for 
at  present  there  are  no  pre-Cambrian  mcks  visible  for  a  long  wav  to 
the  north  of  Barachois  basin,  the  space  in  front  being  occupied  b'v  a 
"le  extent  of  Lower  Carboniferous  and  Carboniferous  deposits      " 


"I"*.'  |>iiiir 


'  '^ :.  Mr^h  -ms.-mez'iLom 


^'-flT*;' 


64 


Siini';ility 
of  (  'mIii1)u:im 
f«'»liin.iit-'  in 
<_'a|'.  l!n'i<iii 
^iilil  itliir 
li;iit~  of  Nii\, 
So'tiii. 


Ijilll"  Mini  I 
.ill.M   CoUllI 


rONfilTION    OK    TflK    SKDIMENTS. 

Ill  Capo  r.reton  the  CaiDbrian  rocks  have  much  the  same  In 
logical  appearance  as  they  have  in  southern  New  BrunswicU,  and  t 
are  hardened  to  aliout  tlie  Maine  decree;  and  do  not,  any  more  I 
.1  the  latter,  exhibit  areas  of  niotamorphic  rocks,  except  the  inclu 
islands  and  ridges  of  pre-Cambrian  age.  There  are  no  intrusion 
granite  or  other  hypo-ene  rocks,  nor  are  there  crystiUine  schists  s 
as  are  met  with  in  the  areas  referred  to  the  Cambrian  system  in 
mainland  of  Nova  Scotia. 

The  process  of  hardening  is  most  marked  in  the  sandstoius,  wl 
when   in    lieavy   beds   are  converted  into   pseudoiiuartzites  ;  yet 
never  meet  with  a  true  (juartzite  in  which  the  grains  or  particlt 
sand  are   invisible  from    the   fdling   of   the  inter-tic's   between 
m  grains  with  silica.     While  the  cement  is  to  a  great  extent   silici 
,,„  showing  that  the  sandstones  hav(!  been  steeped  in  heated  waters, 
■iii,iit-..f  thv  the  strata  often,  respond  to  the  test  for  calcium-carbonate,  an  evidi 
r.i'k's  iii'cai .    that  the  cement  is  in  part  calcareous. 

'""'■'""■  In  the  tla-s  of  the  Johannian  division  of  the  St.  John  terrane,  w 

split  readily  along  mud-seams,  or  mica-besprinkled  layers,  tliere 
often  numerous  cross-joints  tilled  with  calcium-carbonate.  NV 
weathered,  these  lla-s  fall  to  pieces  at  the  joints,  and  the  surfa. 
the  soil  where  they  prevail,  abound  with  angular  sandstone  fragmi 
The  corresponding  mid. lie  portion  of  the  Etcheminian  terrane,  w 
is  also  ijuite  arenaceous,  carries  a  cement  largely  composed  of 
bonate  or  peroxide  of  iron  ;  the  latter  is  often  sutlicicntly  abunda: 
give  a  strong  colour  to  these  sandstones,  or  even  at  times  to  coi 
trate  to  irregular  thin  beds  of  red  hematite.  The  strength  of 
cement  which  holds  together  the  particles  of  the  rocks  of  the  mi 
memliers  of  the  Etcheminian  and  St.  John  terranes  respectively  c 
these  meinljers  to  stand  out  prominently,  and  they  are  coiisequt 
visible  in  raised  ridges  when  other  parts  of  their  respective  ten 
are  concealed  from  view  by  deposits  of  drift.  They  are  ther 
useful  in  revealing  the  structure  of  the  Cambrian  terranes,  w 
otherwise  would  be  difficult  to  unravel. 

The  prominence  of  the  middle  memlier  (Johannian)  of  the  St. 
group,  is  the   more  marked   because  it  is   bordered   both  above 
below  by  soft  rocks.     These  softer  members,  originally  mud-bed; 
usually  in  the  condition  of  slates;  often  they  are   so  cleft  as  to 
no  visible  bedding  planes.     In  all  this  region  the  cleavage  planes 
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11  geneial  course  of  S.W.  to  N.E.  and  a  steep  liade,  (ind  wliero  the  dip 
of  tlie  bed  is  at  an  angle  witii  tlio  course,  or  tiie  beds  are  llat,  the 
fossils  they  contain  are  more  or  less  disti.rted  and  otlm  are  ijuito  un- 
ri'C'ignizalile. 

Tiiere  are  two  areas,  however,  which  liavr  h'^t  been  sd  imuh  aftected 
l>y  this  cause  of  e.Tacemcnt  of  fossiK,  namely  the  valieN  -  „t  .McLeod 
and  Indian  brooks.  A  third,  the  Mira  valley,  als,,  hiis'tassjl.  i,,  yood 
condition,  esperially  when  preserved  in  limestdne   Inv.rs, 

Although  there  is  considerable  liiiie  dilTused  a,  a  .  ,i„enl  llin.u-h 
111.'  Cambrian  lerrane-.  heavy  masses  -f  limestone  a„.  u„:.no«  n  L 
them.  liut  a  few  thin  limestone  be,ls  ,i,o  f,,„.i,l  in  the  upper  division 
(Ihetonian)  :>(  th.^  St,  John  tcrrane.  This  is  in  eontiast  with  tlie 
n.cks  of  the  preCambriaii  complex,  whieli  pos.sess  s  large  bodies  of 
gray  limestone,  and  with  the  overlyio-  Low,.,-  Cai  boniferous  teirane, 
iri  whi.-h  also  considerable  li,nest<.ne  masses  ami  ;.'yi.-iuii  beds  are 
found. 


.S);i!e  difference  in  eoiidilion  may  be  m.le.l  bet«e..M  the  s  ates  of  the 
Ktcliemi.ii.in  and  t!,o,K  .,f  the  f,,ldbr(K.k  t.rrane  The  latter  have 
siillered  more  from  slidin-  movements  so  that  the  fossi;-  in  these  slates 
hav,.  been  mueh  obscured  :  it  is  only  where  they  haM'  be.  n  imbi  .l.b.d 
in  phosphatie  nodules  that  lli..  fonn  .1  of  thefossi!^  lia\e  ix'en  preserved. 
I!.it  this  can  hardly  be  re-.rdcl  as  a  proof  that  the  t-irau..  in  whicli 
th.y  are  b-dly  pi-e^eru-.l  has  been  subjected  to  yieater  metamoipiiism 
than  the  one  in  which  th.^  fossils  are  in  better  oiidition,  for  in  the  Cold 
bro  ,!;  t.Ti-ane  these  fossils  an-  cont.ine.l  in  a  bed  .f  slates  o.ilv   thirty 

f.'ct    thick,    while   the   rest  of   tlu-   t.-rrane  con  ists  of  c.  msI.,! vUes, 

i-,-..>,iierates  an.i.jtiier  trap  rocks,  which  woul.i  have  r.-siste.l  dvnamical 
nioveiiients  more  en.'r-elically,  and  the  slates  woul.l  hav..' suffered 
prop.jrtiiinately  the  more 

Tiie  small  amount    .f  alteration   which   has  affected   the  Cambrian  ' 
strati  in  Cape  ISreton,  would  indi.'ute  that  th.-y  have  n.ver  been  verv  ' 
d.-.|.ly  buried.     The    whole  thickness  of  the  three  tenan<.s   was  not  ' 
s.ilhci.Mit  to  bring  the  lower  beds  within   th,>   inlluenc..  of   the   h.-at 
ot  the  earth's  interior:  and   they  coul.l   not   at  any  tim.'  sine  the-r 
tormation   iiave   been   deeply    buried    beneath    more   n-oent  teiraiies 
An.l  e\en  tlu;  Lower  Carboniter.,us  may  not  have  cov.re.l  them  every- 
when.,  tor  Mr.  Fletciier  in  .several  pla-.es  represents  the  Cambrian  as 
covered  directly  by  the  millstone  grit. 

The  action  of  pressure  from  the  direction   of  the    Atlantic  ocean  i- 
everywhere  traceable  in  tiie  Cambrian  terranes,  and  .piite  corresponds 
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to  conditions  observable  in  the  Ciiitibrlanarons  ■■>'  southern  New  IJruns- 
wicic.  In  the  IJarachois  basin,  though  the  sucwssion  of  ineinlieis  of 
the  tfrraiifs  is  i.i  iiscendinf,'  order  from  tlie  north-i-as',  to  the  south- 
west, tlie  cleavai,'e  phmes  are  at  right  angltis  to  this  and  so  parallel  to 
the  din  c-lioii  of  the  pressure  referred  to. 

So  also  in  Fndiun  brook  basin,  for  the  greater  part  of  its  length  the 
Cambrian  tei  rai.fs  are  arranged  ia  a  single  succession  transverse  to 
the  valley,  having  k'en  foldi'd  parallel  to  the  valley  and  tr.inverse  to 
the  crowding  pressure  from  the  south-ea^l.  The  Cambrian  rocks  of 
tliis  valley,  for  the  greater  part  of  its  length,  display  simply  the  north- 
east slope  of  a  synclinal  fold,  of  which  the  opjiosite  slope  has  been 
uplifted  and  entirely  renio\ed  by  erosion  in  the  long  ages  that  have 
passed  since  Cambriiin  time.  The  pre  Canil)rian  platform  on  which 
this  part  of  the  fold  rested,  now  stands  upas  a  high  ridge  on  the  south 
east  side  of  the  valley,  cuttingit  otrfrom  connection  with  the  Cambrian 
basins  along  the  shore  of  Kast  bay. 

Again,  in  the  valley  of  the  Mira  river,  overturned  dips  are  prevalent 
alorg  its  south  eastern  side,  especially  in  the  Ktcheminian  terrane,  a,s 
may  be  .seen  on  e.xaniin^itiin  of  Mr.  Fletcher's  map  of  that  district. 
The  who!.'  series  of  the  old(»r  Palaeozoic  terr.ines  along  the  north  west 
side  of  the  .Mira  valley  also,  are  .■^een  to  dip  seaward  without  over- 
turned dips,  and  in  the  middle  of  the  valley  the  anticlinal  an<i  synclinal 
folds  are  in  a  general  way  parallel  to  the  Caiubri.in  basins  further  to 
the  nnrth-west,  mi  that  the  parallelism  of  structure  of  the  ridges  and 
valleys  existing  in  pre  Cambrian  times,  along  this  coast,  continued  to 
be  emphasized  l)y  a  continuance  of  the  prei^sure  in  the  pcrst-Cambrian 
ages. 


PART    II 

PAL.E()XT()rx)a^; 


In  consequence  of  the  (indin-  of  liilol.iu-s,  lirachiopods,  etc.,  and  of 
Cambrian  genera  in  tlie  Ktoheminian  strata,  and  for  reasons  j,'iven  below, 
tlie  writer  proposes  to  revert  t(.  tiie  classilication  of  ISSH,  wherein  these 
deposits  are  called  the  Masai  Seri.s  (of  the  Catnl.iian  Hvsteni).* 


It    has   l)een   found   that    slates   with   fossils  of  Cambrian  -,'eneia  are  V..I,Mnic 
iiicluded    in   the   important    -roup   of    vol,,,„ic    rocks   which    lie  at    the  w'.f'tl,!'" 
base  (if  the  Etcheniinian,  and  that  where  the  dip  of  the  vok-itiics  can  be  ''•""''""ii- 
fuuiid,  as  is  not  infrequently  the  case,  it  a^'iees  with  that  of  the  Et.  he- 
iTiiiiian.     It  is   thought  therefore  that  those  volcanics    (the  Coldbrook 
iii-oay}  should  be  included  in  the  I'.asal  Cimbrian. 

UolhinNew    Hnmswiclc   and    in   Cape   Breton   the   Coldbrook   group 
begins  with  lavas  showing  deposition  free  of  pressuie,  as  they  are  mnyg- 
.laloidal  ;  or   with  agglomerates  devoid  of  evidence  of   marked   a-jueous 
"•■ai.     The  depositi(jn    therefore  did   not   begin   in  deep    water,    or    on 
.■xi...se,l  sea  coasts,  or  un.ler  heavy  pressure.     The  foumlation  upon  which 
inc  VMlcanics  rest  shows  in  several  places  marks  of  deep  sub-aerial  .lecay 
M   the   line  of   contact.      Cal.areous   bands  are   dissolved,    leaving   the 
silKious   portion  of  the  strata.     The  feldspar  of  the  granitic   rocks   is  U„,„oo„,li. 
ka.,lnn/.ed,  and  the  magnesian  silicates  are  hydrated,   impur<.  graphite  ",'"(''',"i  nan 
b'.ls  are  changed  to  a  black  am.)rphous  crumbling  shale,  and  a  depression  ii''l"i-'nu!'""' 
'<r  narrow   valley   is   usually   found   at    the  contact  of  the  two  terranes. 
These  conditions  appear  to  indicate  that  the  pre-Cambrian  compLvx  had 
l-iit;  been  above  the  sealevel  in  these  districts  when  the  first  Ca.nbrian 
iethisives  were  thiown  out  upon  it. 

I  Another  point  worthy  of  note  in  this  connection  is  the  large  amount 
gof  teldspathic  material  in  the  Ktcheininian  i)eds  ;  the  verv  sands  are  often 
|oo.„po,ed  of  feldspathic  grains,  an.l  these  largely  .,f  non  kaoli.iized  feldspar, 
fas  tl.ough  they  had  not  been  expose.l  to  sub-aerial  decay.  Feldspar  in 
|tli.s  eonclition  is^nd  in  two  kinds  cf  deposits,  those  that  are  the  result 
Triins.  R,,y.  Sk^'.  lliiii.,  vol,  \ii,  Sic.  iv.  |i,   l.T.. 
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of  Kinciiil  w.iir  an.l  those  fouml  aroutul  volciiiio  vents,  wlu-ri,  piutii- 
nick  have  hern  turn  tron.  the  walls  nn.l  Mown  out  upon  the  surfa 
thp,Nirtli.  Thes..  if  ,iro,.p,.,l  into  tho  sen  would  .so<in  he  covered  u 
line  mud  iind  preserved  in  their  original  .Tyst.dline  rondition.   The  K 

miniiin  appears  to  represent  laru'ely  ili..  Mil.marit,  ■  ,• litioi,  of  such  ell' 

"''''■'•  ""  ' 't'"''-  ''-"'d.  tl'«  Coldhrook  -eries,  as  has  hoen  intiraaie,!  al 

represents  the  pi.o.hii-  sul.  aerial  phase  of  the  eruptive-..  It  is  true 
we  fitxl  in  many  j.lacvs  con-lomeiutes  al  the  contact  of  these  two  h 
of  rock.s,  thus  (hverse  in  appearance  ;  l,ut  elsewhere  there  are  no  he, 
rolled  fra-inenUs  at  the  contact,  and  the  p.issago  is  direct  from  ash- 
o.  (hahascs,  to  the  slates  and  sandstone-.  In  reports  of  the  Cana 
•ieological  Survey  of  1870-71,  pp.  .-.7-59,  etc.,  relatin-  to  t'  e  provin. 
New  Brunswick,  both  these  groups  of  rocks  have  l..>en  inchi.led  in 
Jruronian  system.  They  may  he  cipiivalent  in  age  to  the  upper  pai 
that  .series,  hut  unfortunately  the  ahsence  of  fossils  in  the  o'ri^ 
Huronian  livives  thi-  matl.'r  in  douht. 

;n""  A.s  we  contemplate  the  physical  eon.liti.m.s  of  the  i.utial  epocl 
Caml.rian  tin,.-  in  the  .Maritin,e  IVovinees,  we  seem  to  see  a  legion  i 
elevated  .il.ove  the  sea,  now  subjected  to  depression  nearly  l",,  the 
level,  the  (iepres.sion  l^-ing  accompanied  with  extrusion  of  lavas 
volcanic  mud  and  the  election  of  stone.s  and  allies.  These  at  first  v 
cast  ujion  a  land  surface,  but.  as  the  crust  of  the  earth  continued  to  s 
it  was  ('overed  by  the  sounds  and  bays  of  a  shallow  sea,  diversified  v 
pre-Canibrian  ridges  and  islat,<ls.  of  greater  or  less  extent. 

For   the  above   rea.sons,   as  well  as  l„ ciuse  the  stratified  rocks  of 
underlying  complex  are  markedly  unconformable  to   the   Cambrian, 
volcanics  are  thought  to  l>elong  to  the  latter,  and  to  give  the  natural  L 
of  this  system. 

The  accompanying  table  will  then  show  the  classilication  of  the  C 
brian  system,  as  seen  in  the  Maritime  Provin.  es  of  Cai.aila. 
(Sei'  iiccompanij'niij  shevt. ) 
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In  this  tul)|p  we  have  lieon  al/lf  to  pii-Hcni  i>np  of  tlm  fiiutms  of  thi 
Kui'iipciiii  Cainbriiiii,  licnaol'iin'  urirfingnizcd  in  Ku^^tern  ('iii\itilii,  i.  <• 
lli(^  Trrumdoo  faunii  of  Kn^lish  writtrs,  llic  CiTiitopyKt-  fiiani  of  tli< 
Swedfs  (tlio  KiilDina  Niol)P  fauna  of  I'lof.  VV.  L".  Ilionmor),  tlio  Diccllo 
"C  ce|ilmlusfaunii  of  tli«  Mis^issipi  valley.  Tliis  i-s  basftl  on  the  discovery  o 
i-xanipli's  of  Asiiphfllu-.,  Pai  iliolmcila  and  Triarlhrus  in  witt  >hal('  on  th' 
upptT  fi'irt  of  McLi'od  lpi(M)k,  in  |!oisd  ilo  disliiit.  It  h  ippriis  liiat  at  Si 
Jolin,  Ni'W  ISrunswirk,  ihf  stiata  wjiii'li  would  cany  this  fauna  is  in  tip 
chantii'l  of  the  river  in  tlio  u|'per  part,  of  llie  liarhor  ot'  St.  John,  with  th' 
hiclyonenwi  fauni  on  one  shore,  and  tlie/retrai.'raplus  launa  on  tht^  olliei 
hence  it  has  not  heen  reiojjni/ed  in  the  St.  Jolin  Hasin. 

.Mso,  the  strata  of  I)lvisi,,n  •-•  of  the  St.  .lohn  fjroup,  tlie  .lolianniai 
division,  which  we  have  all  alonu'  spoken  of  as  ihi'  prulial^le  placid  ot  tli. 
0|..niis,  it  would  sciin  will  hive  to  U,:  asi^iud  hiryely  to  the  rar,i(h>x.d( 
zono,  since  Mr.  S.  Ward  Loper,  who  has  liccn  collectini!  in  Cajie  I'.rctoi 
for  tiie  V.  S.  (!eo!o;,'icai  Suiviy,  h  n  fo\ind  a  /'((>•.-./,..  ;,/,.v,  whicli  tli. 
writer  would  rejjard  as  a  variety  of  /'.  Fnivliluuiimrri.  in  the  middle  of  tin 
f.  I)ivi.^ion.  From  this  it  may  he  inf>'rre<l  that  the  two  lower  hands  (d  an 
//)  of  this  division  inay  1«'  assiifned  to  the  upper  part  of  the  Parudoxidc 
/one.  I  had  found  in  the  -Mira  ii\er  Camhiian  a  cheek  of  Paradoxid^ 
ty|)e  in  this  ilivi-ion.  hut  this  alone  w;is  not  sutlicienl  to  determine  th' 
presence  of  this  yetULS  in  the  .lohannian  cli\i>ion. 

Anoiher  important  point  ma  le  durin;;  the  pa-t  .season  was,  that  tin 
stiata  at  Youn^.s  point  (or  McKcis  point),  from  which  the  fo.s,-ils  catii.' 
collected  hy  .Me.ssr.s.  We-ton  and  Uolicrt  many  years  af,'o  for  the  Can.idiii 
(lc<iloi;iral  Survey,  and  which  the  author  had  deserihcd,  and  referred  (.  i 
account  of  their  r4>'-einhlani  !■  to  Kuro|  can  forms)  t.)  the  <  )rdovician  faun  i 
arc  in  the  Kt(  liiiniidan  or  hasal  Cimhrian.  The  more  ahundant  nialcri  i 
yathere  I  .since  .Messrs,  We  ton  and  Moheits  visit,  show  that  the  s|  ei  i' 
referred  hy  me  to  ( Irthisina  is  a  |{illiii'_'sella.  The  llolasaphus  does  n., 
ai^ree  with  any  other  ha-al  Camhrian  tiilohite  so  far  descid)ed  ;  hut  tii. 
Hyolithes  may  be  a  form  of  //.  anirririimis  of  I>illin;;s. 

The  exploration  in  Cape  l!ret(,  i  has  added  j,'rcatly  to  our  knowledirc   i 
the  Ktcheminian  Faunas.    In  New  Urunswick  we  had  already  rcco^'ni/'  ■ 
two  litholo},'ical  di\  isions  in  the  Ktcheminian  rocks,  of  which  the  lower  w 
bare  of  aiiy  but  the  lowest  forms   of   life,   and    worm    trfiils  ;  but  .s<iim. 
forms  of  hi'^her  'vpc.s   were   found  at    the   base  of  the   iipper  divisioi; 
Oholus,  Myolitnes,  Orthotheca. 

In  Cape  Breton  fossils  occur  at  numerous  levels  throULrhout  the  10t<  ' 
minian  r<icks,  anti  even  in  the  Coldhrook        oanics  there  is  a  fauna.    .\iit 


Tl 

it  wciuM  a|ipt!.r  timt  three  iiiii.ciit  mt  t;iuiiiil  cli.in^'i  ^  (an  lie  ti.uod  in  the 
fossils  of  lU'n  ItiLSul  pari  ot  tlie  Ciiinliiiiui  ••\-ttiMii. 

A  Cfii-ijtff/iiK  nf  lh>'  :,fri>i'<il  lin.-.ii;i.  iiiiiK  -I'll'  .  ()/  ill,-  Klr/i-iii',iiii,i  inn/  <'•  lil 
hrtiok  hrranm  nf' l/if  liiiMil  C'lmlirnin  in  Cii/h  fi/< /.,/,,  nil/,  /in/  nf  I/,.' 
H/ii;'iri  iiliic/t  iici'nr. 

In  Miiikin;;  this  tiihuliitinn  nt'  the  ^pirii'^i  anil  vai  ittirs  .il  t'fi»-.il,t  in  iIicm- 
old  C.-iuiliriim  rorks  it  in  n'ii>-iir\  to  u-c  naim,  iri  ami.  ip  ilion  "f  tlw 
ili'M/riplion*  fiirth'T  nn  in  llii-<  iipnit  M  my  nt'  tiif  spi,  !.■,  haM-  jili.  adv 
been  puMi-hcd  in  tin'  I'hm  cciliti;;-,  i.|'  '!,«'  liiiyal  ,s..ii(.ty  ni  C'anaila,  in  tin- 
Uullitin  of  the  .Natural  lli>l.ity  Sn.icty  of  \r»  j'.r  uii>a  ick  (■>:.  .ImIiii, 
N.I',),  iinil  in  the  Canadian  Uccr..!  i,i  Scinn-r  ,  liiu  ijir  diM'i  ipliunv  at'- 
rt'jiiiMltircd  liiTc  a-i  tiicy  liavo  not  iipp.arrd  in  iinv  oitaid  ii  poi'i,  and 
liccau^c  tlieic  i.s  luiditiunal  infnrniiiUon  tn  prest  nt  with  a  ninidjcr  of  tin- 
spi'oii'-. 

Till' a>?<iscs  or  zones  iirp  lalciMi  in  ihrii- oi'diT   fioni    tin'   riM.^i    npwaid. 
Ct)M>iil!(Ji>K  Ti;i!i!.\M;,  .\-.M>i;  •■<<.. 


but  .siiiMt.       M 
divisiri: 


Tlii-f  is  till'  only  a-.^i.sc  in  wliieh  fnssiU  Imvi'  lifcn  found,  in  lids  tiMianf. 
It  i-onsistsof  H  hudy  of  ;;i'ay  shales  ahout  thirty  fee'-  thick,  lyini;  n-'ar  tin' 
inidiile  of  the  tirninc.    TIn'  layer  in  which  the  fossils  wn-.'  loimd  in  <  hief  !'• 
aliund.incc  wc.s  a  Ik'iI  of  cniiipaclcd.  sliuken  vidt-d  ^h.i.e.  from  a   (nirf  L;>ay  ','•' 
to  a  lavender  ;,'ray  in  colour,  and   liavini,'  a  few   _'r.-iin-.  of  n-M-par  situl.  ~ 
iind  scattered  eraiiis  ami  pieces  of  eal   iinn  pliospiia'i-.      I'lie  lo'k  i-  liar.ler 
than  tlie  shales  ies.,,nlilini,'  it  in  the  r.lchniiin.in  leiran.'  aii..\e,    iliojj^h  it 
is  not  aiiv  more  silieious  or  sandy,  and  it  lies   hetwien   nia-»e>  of  \..lcanic 
rock,  eiiielly  asli   heds  and   fi'isite.s.      The   prescnc  •  of   llH>e     hale^  in  the 
midst  of  the  volcanics  indicates  a  temporary  cess.iti m  of  loh- mic  ,i  i  i\  ity  ■ 
and  that  the  deposition  of  the  fossilifei'oiiN  licil  occurred  in  c  iui|i.iiatively 
clear  water  is  shown  liy  llic  ;;rains  and  lumps  of  cahiiim  phos|i|i,ale,  «itli 
which  it  is  cliari,'cd 

Thouf^Ii  thu.i  peacefully  interred,  the  valves  of  lii.'  HiMcldopod-  were 
afterward  suhjected  to  disturl)inu'  ai;encies  hy  wlii.l,  ih.y  were  iwi-ted 
and  distorted,  so  that  for  many  of  the  vaKes,  tin'  ^pe,  ie.-,  ;ind  even  the 
fjenera  are  unre  oenizalile.  Hence  il  comes  that  the  ninnlieis  ;,'iven  in 
the  list  lielow  d  >  not  liv  any  mean^  show  the  .ihuiidance  of  the  fossilp.  a~ 
many  were  not  worth  preserving.  When  the  fosniN  hapi'ened  to  he 
bui'ied  in  caloiuni  phosphate  or  tilled  with  this  unncral.  the  form  was 
prtteeived  and  it  i.i  mostly  these  that   are  listed.     The   sniallness  and  the 
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roun.lm..Hs  of  ,„.„.>•  .,f  tl...  .nunn  of  .al,  .un.  ,,|.os,,l.  .„■  would  i.-a.l  „„,.  u, 
su.,,..ct  .1,,.  ,„•..„..,„•,.  of  KonuM..„if..n.,  hut  I  wa,  u.,.l,|,.  ,o  .,l.M.rv.M|,.. 
Muootl.  ,„„..|  su,u..,.  l,v  whu-h  .1...  Konun..,.if..,,.  of  ,|„.  |.roU,l,.n,u.  !.,.,U 
may  In'  ii'oo.'uiz.-tl. 


MvoliiliBH,  sinnll,  IuIh'h  .  . 

i''"lliyrii  si-,'imtii  (■liiiiH 
Air.ififiii  [iii|iill,it;i  priiiiji . 
Lc|iri>|,  ,!u«  loiiciitiv    .  .  . 
LiiilMllf|ii,s    (iiiiihIh 
J-inu'ui.'lh,  ,  r'.  liiiiK'.Nuliii 

<  )liii|ii,  forreiitis 

ImliaiiJi  oviili.s  firiiim   .  .  . 
KiCMstiii  1  '  '  iiicf(.ii-i . 


;j 


M'liir.il  I. X,.  I., I  sill  !'■. 
II 
0 
I 


Ciiriijiiicc 


1 

l-ii;lit  V.    1 
1.  ft  V.       I 


-N..tw.tlH,»n,i.„^  ''-"'II   tl— «.M..n.  ar-    Ki.-l „„  ,„ ,„„.,  ,,. 

....1  no  loM«..r  M.,u,ate  tl.e  Cl.ll.rook    volcam-   ,urk.  „.  ,,.■..(  •u„!,rmn 
then.  ,.p,„.ars  ,o  l„uo  U...,.  an    u,Ua„c..  ..,■  ,row,|,   i„   ,|,..  .,,.,,1,.,  „s  theJ 

,m.s    u,,«,u-,i    u.    ,1„.    ,....,    „„, .,.,.,,    „i|,   ,,|,j„.,^^   _^^    ^^^      _  1^   ^|^_^ 

.....  .,  tl,..y  I...  n„„..,u,.,|  with  ,!„.  ,„os.  n..arly  n.|at..,l  l>,.|,..,„inia„  fon.u. 

A.ntliyra  >iut.  ita  prima.  .    :'x'J  '       A.    si;;,mta      I'x:? 
AriM(r,.|,,  papillifa-primH      l'.xLM   A  |.apillat;4   L>.l,xJA-.i 

r^'ptoholus   torn  litis .Ix-j"        I,.  ;,iavu.    "  .-,x.il 

l-i..«t.l,.piH  puu.il.i ,;,,;    ,,   |,,„,,i,„,,^.j,  i,^;! 

l.in-uUlla  of.  h.nsovalis.  .  .  .  7',x.-.     L.  lonL'ovalis     '..xd 

()l...l,is  torn.ntis ,l,r,        ,,   ,,iparilis      !.xs 

liHianaovali^-priina .-iivii        [.  „valis      Ux:U 

KscHs-na  .' ,'  in-cus tixt)l'  ' 

Thof..Hl«of  t:..li,st   uuw.   are  of   tl...  CoMbr <    ...rran.-    M,os..  of 

tlie  scc'uiKJ,  htclicrniiiian. 

Throughout     the    i„ar.i.ulatP    Mra.hiopoiia    ropresente.l     hore     thero 
appears  to  haw  h.on  an  avera^.    iiiciviise  of  n.arlv  (iftv  percent   ho,h  in 
he   •..„„,.    an,l   hreadth    of  the    valves    i„    „,..    r-e.e.uh,- ,«  for.;,;. 
Ltcheunn,an   (Lower,  fau,.a.      Th..,..  .een.s  n,H   to   have  l.een  a  .Iwar.in. 
ot   tl.o  sp..,.,os  of  ,|„sas<ise  f.on.   inconv'.nial    hal.itat,  a.  its    fine   «l,al.. 
sl..uM..athe..  haw.  shown  h..er  speeies.    In  the  Ktohemioian  !Z..:!:t: 
ailvet.tof  »hay  he.ls  was  accoinpanie.l  hy  th,-  a,,p..aran..e  .,f  lar^e  s.„.,i,, 
as  for  example  the,  wo  typi.Mliy  hu-,,..st  species  of  the  tw.,  Et^heminian 
fauna.     /..,„/,.,.,.,..,..   (Assis..  K.    ,    ,,.,,.£   u.e    Lower    fau„a    and 
0M.„  l.r.t,.n.„xu.  (A.s.s.se  K.  :!  ,1.)  of  ,he  Tpper. 


■*"*». 


.'    A^vr-iatf 


t-  A  .-T«f 


hK.S(MnPTFoN,,KT.fKH..s,,.,s,„    rili:r,,r.|,m!.„,K 

ti:i!I(am:. 

A<ltrnilVllA    M.,yM\-ln,MV,        I'lut-    I,   ti;;,     I    „_,,. 

T..st   ,..ai.a,v,..,c..n„.,.us.    v.lv,..   , ,„,         T., ,   ,.„/„.    ,,,,„,,,,   (,.   ,,,.„,,,^ 

turn,  i„„«,.,.  ,h,.M  i,r..,i,  .„,.  „  ,,„„„  ,,„„„,,  ^i,,,  „,„  ^,,^,^_^._^  h.if :':;;;; ' 

Mnn.l...  r  ,l,,.n  tl,.-  .„,..„..■,  wl,,,!.   i „„.  ..„.„,,,,,„  „  .,,.      ,     „,,.,,,     """' 

.lo«M  .o.,..,l  I,,.  „„.,,,i,,     „„.,.,  ,,..,„„.,,,..  i,.  ,„„^,,„^  ,„^^^  ^,; ^. 

.m.rl,.n,m«   ,1„.   1,„„...   .„.„ ,„.,|,„,,„   f,, „,.,  ,       .,,.,i,.,.,^., 

/„^v..r        l.er..Muv.s,...,.„l..„ll„s  ,>.,„,  .,.,,„..,. „,.,_,      ,.  ^,_^ 

I.n«tl.„.  tho   vulv,    «i,|..r   i„   fr..n,  ,|„.n  l„.I,i„.t,   |„„,!,,,.,|    ,.,.    ,,,„,,|.„, 
..-.Knvs:    .(.•.■,-,,|r,.l.|..,,n.sM..„i,  „.,.„.„  „.,,,,,,,,,        „     „;„,,„„,;,, 

'■"' ^•■""  ■,":""■''■  "♦■^' ' ■'"'^■' i.H.,.„!,..,u„l.,l,..r,..r,,a,r, 

,„  ..^  w,.U.|y  ,l.w.,.,,,.,  ;  t..o..  „f  ,1,..  U„.,  ,1  ,.u,..|.  „.«,.s,.r.. .,...,.  ..uLle 
cpt  this  latter  pur  of  '^'nKPM--. 

■JV 'A.rW  ,„/,■..  is  ,„,,r.,   nwuhir   i,,   fnr,„    ,|,„,.   t|„.   ,,.,.1,.!     I,ut    ,1m. 

'■";". '!""•■  M„„i.i.  Th..u,Hi,.> ivi,„.  :„„i,: ,,.,i„. ,„,.,,.,„   /„,,;.„,,, 


-Tllis    fH.SSl'S.    I        II   sll  lii.JW    ll,lMliil|l 


M]'!     HI,    .■xlMIvl,!,-   t..   tl,..   ,,|i,MI  ■   ,,ftl,(. 


Milvo  ;  on  lacl,  ..I..  ..f  tl,..  s,.,,t,nn,  iit  tl,..  Inn,..  Ii„,..  ar,.  ,„t.  „„■  ,h..  car 
--^1  -nUM.I..  A  ,,,,ir  .,f  .]iv..,„,„  ,n«.v..s  i„  tl,..  ,..,M,.ri,.r  l.„|f  ..f  tl,.- 
v.ilv,.  mark  U,..  i>,...iii„„  „f  ,1„.  liueral  „u,.scl,.s,  |!.„1,  v.ilv.,  j,,  .■  tl.irk 
.■H..,i  l«,r.l..rH  i.n.l  ,.r..  llatt..,„..t  insul,.  al,.„.  tl...  ;.,,,m.|  ,„:„..;„.  r,.nsul 
.-i>.,g  tl,..  varial,U.,...ss  ..,  ,l,isf„r„i,  ,„„■  „ii,-i„  1.,.  ,|i,,,:,s„|  ,„  ,|,i„k 
.1  a  n,utHt...n  ...'.l.  .;.>..„>„,  i„„l  it  is  s..  ,.|a.s.,.,|  )„  ,,.  ;  |„„  „,„  f,.|,„„.i„„ 
.liJ,..n.nceN  a..,  a|,,.„v„,  T|,..  vi^a-ral  ,nlr...  „t  tl„.  ^..,l,,al  valve  ," 
l.,.«,i..r  an.l  i,.,t  s.,  ,i„tii,ct'y  i,„|.r..sv,.,|,  a.,.l  tl„.  ;.,,„,v,.s   n    ,|„.  p.,.,„,i„, 

<H.i   i,n.,j....l   fartJH.r   l.a.kwanl.      !,.    J,  .,,,„„,„    , ..,|1„.  ,,....,  ,„.l|  iv,. 

tl,..  strot.it  boundinj,' ri<U'..s   that    this  tV...,u,.ntlv    i.s  ^.,..:    ,,,   |„n ,.      Th.- 
.ar.linal  area  in  thi.  t„,,„  „,,v,.r  has  ,|„.  ...xtr,  in..„v,.,-l.a„  '  that  ,„  uk-    I 
.-nj,<„l„,  Hn,l  tl,e  i.a.k  |.art  of  tl,..  ventral  valve  is  „,.t  f.r..,|,i,.,.,i. 

.V,,.V,r-.._TI,e  .uifa.e  is  s,n,.,.tl,,  l,ut  a  >.tr.,nu'  let,.  n.v,.als  t,ne  ,-„n- 
lentnc  ridges  at  int<.rvals  ..n  the  surl'ii,.e  ,,t'  th..  sii.ll 

^Vr..-Venlral,  length,  L'J  u..„.  ;  wi.lth.  -J  ,,„„  ^  ,l..ptl,,  1  ;  „„„  |,,„. 
Sill,  length  uh.l  wi.ltl,.  L']  nmi.  ;  ileplli,   ,  nil,. 

//or/;,,,.  :„../  /,„.„/,,^,._i.-i,„.  .,,,.  ,hal..s  i„  th,.  N.,l..aniol,e.ls..f,he 
((,.dl,r-.ok  Croup  at   Du-iiKl  i;ru..k,  lOscaMHiie  (C.  l:.  i.  N.  S. 

AllWriiKTA  I.APII.I.ArA-l.lllMX,  I,    „iut.       PL    III,  fiys,   1  „-,.. 

""'>•  ''"^  ''■■"'''•''  '■"■' '  "'i''  '■'"■'»  i«  l<„„wn.      This  is  wi.i,.,-  than  lo,,.',   x,.,,,,,,,,. 

tumid,    with  th,.   ,.a>-,li„a!   a,va   ^,.>-ti.;al.      /„/.•./.„■. -In  th,>  J,e  visceral  l^l""^"-' 

l',iiiiit. 


I^-|.t..U,|.i 

ti.nriit  ». 


:» 

oiilltw  IM  >,(  ,  .•iioiiliii  r  .nil,  liii.l  oiWy  oikk  quiirter  .i|  llic  l.-nytli  of  tli.< 
v,i|v..«.  It,  ri.tit"  clovly  .■iiciiTiBM  tt  (Jwp  pit,  %huU  lie,  |UHt  In  frcut  ut 
thf  f..miiiiti»l  ..(.ft.iiifj.  in  'h.-  tlin  .•li..ii  ,,t' wlii.h  ji  l.rr.iin.'s  narrower  iuid 
«hnll..T.-r.  Till-  tiiUv»of  ,,  |>nir  ot  'r.iiKhl  cli\.Ti,'iM;' ^rooveH  m..  disc  rn 
iildi-  m  llii>  liiU's  ol  the  fiilliii. 

S'»//,l,ii;  This  ...nMHtM  of  niiniil,  nn.fiitrii;  rid-,  s  \  isdilf  only  wiiii 
i»  Htronj;   U'ns. 

.Vi:-.       (..■nj{tli    'J  nnii      l.rcn.lll,,  J^  nioi      il.rili.  I  nun. 

//...  /;...(  ,f,„/  /,.,(i/.V,/,  I'm,.  ^r.»y  sli^il.s  in  li  ■■  vol. mi.  I.,  .i^  «t  HuyrdJ 
lliiiok,   Kxrasonii' (CI!  I,  .V    S.      S.niii'. 

Tin-  sli4iri  liilliisilisiinniiiHlM'H  tins  -.iK-iiiw  tioin  .;•■/■.. //,.,,, r  si,j,.,,/,t /,i  iinx 
Willi  wi.iili  ii  ociMirs.     Tlie  pit  in  iIim  chIIus,  (li.„iiiii  ho  ■,|,..ri,  m  luml'.u 
oil*  to  tinil  ol  ,1.  HKjniitn,  NO  tliiit  in  llii^*  .'arlicst  t'lun.i  tlifw  two  types  ..t 
uiid.otii»l  iniis.le  sciir  iind  xKioveof  the   Aoioln-tiiii.    nmih  ulivaily  .liBei 
entiiited 

Llil'Toiiol.t  s  roliliK.NTls,   \,  s|..   I'l,    M^   (|...    I. 

•Shell  llii.i,  siiit;t.i' sliinini.'.      I'.mim  el..n«iiti  o\;il, 

Viiilnil  valve,  ol.tiisely  |,oiril.d  lit  the  hack  Honiewlmt  j.utelv  rounded 
in  front  ;  clev.ited  aloii:,'  the  middle  somewhat  Ihittenid  .iloii:,'  the  sides 
within  lli(i  ni.iri.'in. 

//'.'  /•lor. --I!y  deeortii'.ilioii  ii  low  h.i^s  mul  ;i  tniiisv.'ise  fiiir.w  ichiiiil 
II  .ire  exfMise.l  on  the  mould,  alioiit  three  .|u  uiers  .it"  the  l.ii-ih  ol  ihi 
valve  f,om  Ihe  hinu'e  :  if  this  !«.>,  marks  the  front  .if  the  callus,  the 
.eiitrd  muscas  are  uiiUsuiilly  far  forvva;d,  moio  .itivanci  d  even  limn  in 
A.  ,(A(.-,(.vof  the  I'.tch.iiiiniaii  tcrrane.  There  ar.  faint  impie  .si,,ns  of  the 
lateral  septa  on  the  sides  of  tiie  valve. 


f. 


/)ftisii/  rii/fi-  II iiktion-ii. 

Seiil/ifiir''.—T\ii'  siirfiee  of  the  shell  is  en  ere  I  with  minute,  low  tulier 
clfs,  cancellatc  in  arr,iii;,'ement  ;  throu;,di  these  can  !x'  tr.ue.l  f.iiut  parallel 
lines,  concentric  lo  the  uihIk).  Alon>{  tie'  ii..- lian  third  in  pla.es  can  he 
seen  iihout  six  broad  tiat  ridjjes,  radiatin;,'  fr.iin  tlie  dinx'tion  of  the  umh.i  ; 
tliese  hreak  the  conlinuity  of  the  c.iii.entric  riili;("<. 

Six-.-    Leii;,'tli,  3mm  ;   vviilth,  J  mm  :  depth,   '.inni. 

I/'irizuii  and 'ii'-filiti/.  -Cruy  shales  in  the  v.ilcanic  rocks  of  the  t 'old- 
hriBik  lerrftii".      .Si'arce. 


liL.-x* ,.  ^:i 


Tlu     lull.-   siHvir,  i,  ,,„|      !<„„«,.   ,„,„,  ^  ,^,,,,,^1    ^.^^,^^      ,1  . 
•iiinlK-  ■h.u.  A.  ,,^,r .1,.-  t;i,|„„u,u,.w   ien«. I  i.   t|„    ,.r  h1.., 


the  ,iil(  1. 


)|i 


J.IN,.. 


.i:ri-  I'l  Mjr.  \    s 


I       i  II.    ►■!■ 


I" 


^<ll■■ll  tliiik  mi, I  I. Ill-  iiMitr. 

\Viiir.,l  ^,.!^.    v.,„i.«  !„it  ,  ,il.-.  ,|    (.,w,,nl    ll,.    ImmK.  v,  |,„.|.  j^  „ 

l.'lKr<l. 

//.'  ,■,.„•,      Ti,.«iiHirn,t.,f  !l,,  ..,iii,-il,.ro,,v ,  iM  ,,f -I,..  v,-,U.. 

.■Xh.,„l.  „„e  tl.ini  ,.f  11...  I..,,,,,',  „r  ,1,..  n;.|v.  .i,„i  ..  M„.t  „M,.,1,.,  „,■  ||„. 
nillu,  .  m-  imlf  tl...  lei.«tl.  ..,■  ,„.,,.  Tl...  .I„r,..l  ,>  „x,.r..  with  au  „i.,u«,. 
lm.K    .,,,,1  str,„ul,rpn...l  m.|...        \,  ,|„.  ,•,,,„,  j, ,  .  „,  „,„  ^.,|^^  ,^^„  ^,^_,^,^| 

.sln,„u..mm..-icrui«...,al n  in  ll,,.  «,■.,.  „f  „  ...ilii,,,  ■.,■,.  ,  I„.|m...I 

""■"■    ■■"■"   ""'"*'"•    """■•■   ''^""'i^    i^"'       /    ■ •.      A    -null   ,.M„|iat..l 

v.ilv..  ^Iw.w.  H  „„..lia„  „.U  ..  H.,.1  ...nn  |,nr..  ,„  ,„,„dr  v.  ars  aU.ut  ll,.. 
iniiiill)'  ut  till'  vilw. 


iliiilii. 


S,-,.l/,hn,         Till,  ...   -i 

spai'i'  lit'  a  iiirMiiiieti      i: 
iiiitiutc. 

.S'..  ,        I  -lllitli  .,t    tli,^   , 

'I'lu'  (li)isal  1         ,(iiit   l!   .,,.„ 

I/iin'.iiti  mid  l^-iiUlif.   -(■!,, 
I'rodk     l>ca-iiiii('. 


M  r,  i;!i!ai  .■.iiirniilfn-  riu^'i's,  ai.  .ut  six  in  tl.i- 

l.Hi'k    til.-   ...M.C     ,t,ir    l„l;;,.s  aiV    (llUcIl   Iridlv 


•I  ll.    wiii.al, 

i'"'^    .1  .a.-  ('..  ijl.r.  .,!<  (,.rra(,|.  at  |)U:iatil 


f  1 


I.IN.,I  i.i:i  I,  \    cf.    l.i.N...>\  Ml,.       I'laic  \  11.  I,...  -J, 

A  siiiyi..  pxaiii|.!..  ,,f  a  tliiii  -hell...!  l.in,Mi|..|ia   ..t   tl.o   f,.rm  „,„] 
llie    al>..v..    t.aiiuMl    ,,,.•,■(,.,    ,,f    tl„.  1,,^^,.,.  Ku.|i,.mii,iai.  I'auMa  «as,         .■ 
The  out liru-  lias  („.,...   p..    •■rv..(l   l.y  a  lilliii- ,,f  .alnui,,  i.h.,-|,|,ai 
niar-iti    is   s.,iii('wliat    aciit.-ly    r.iuii.l.Ml    ii,    fr.ii,..  an.l  th.-  si,l,>s,  s,,„ 

llattPiicd,  a|. .Illy  iur\...|  frill, I    nnir   ll.     In,,;;,..      T!,.-  v  ah- -  has  ;  .,.. 

tliive  strong  j,'i'>wth  ;,'iiii)\os. 

».,//,/„,-^.— This  ronsists  of  line  ,,,, -ular  wavy  n,l^,,..s,  i„a(l..  visil,],.  l,v 
the  l,.|is:  th.'M.  ar.'  al„,ul  f,  .i.i.v,  i„  th..  -|..  ,  ,,t  a  niillim,  i  ,v  Th- 
ri.l.-.'s  «ii.  i,T.'«ularlv  -raiiiilal..,!  alon-  tho  rn-t.  tin-  -raiiulatiun,  I,,.!,,- 
obsiur..|y  arran-...l  ii>  rows  ilivn -iiij;  f,,,„,  ih.-api.x  on  tl„.  lau-ral  -loj,..s 
for  a  sli..rt  ,listaii.-i.,  ll,..,,.  |,,«-  t„h.Mvl,.s  for,,,  „i,,r,.  .list,,,,,;  oirve.l  rui-.s 
radiatini,'  froui  th.-  fliri-ciion  of  tlie  uiiilio. 

*'="• — Length  7J  (/)  „,ui.  ;  wiiltli  .">  iiiiu. 


^PP^"^»! 


T 

If 


tnrirntl- 


7fi 
J/orizoii  iinrf  tocalihj. —Same  ns  tlie  prcceediriL,', 

This  spceiM  Ims  a  siiioothor  suifm-o  tliaii    /,.  Ii,„ii„rnlis  of    the  Ktclie- 
minimi  (F^owim')  Fauna,  l)ut  otliorwisc  iiiucii  reseiiiKles  it. 

OllOl.r.S  TdKUKNTIS,  n.  ^|>.       I'l.   \'II[,  li^'.   1. 

A  few  cxiiuipli's  of  slii'IIs  wfie  fouinl  whii-li  fiom  tli.'ir  form  -lioiild 
app.tit'iitl)'  l>e  rofericd  to  tli«  iil«)ve  ;,'cmis, 

Tlr-  valM'siii-o  liroadly  otijiculir  and  moderately  anijecl. 

Ventral.  Only  an  interior  of  a  lii-okcn  valve  could  !«  idt-ntilio  j.  It 
show.s  n  tliiokeriini,'  of  the  margin  toward  tlic  hinges,  liil-i-ior.  ~T\\e 
•ardinal  area  i.s  latci.dly  extended  and  is  .striated  :  tin-  pedicle  furrow  is 
distinct  and  dejires-cd. 

Dorsal.  An  uiidersizn  I  exfoliated  e.\nmple  was  found,  which  is  dis- 
torted l.y  lompression  longitudinally,  and  shows  traces  of  concntrio 
ridges.  There  is  a  well-ilelined  iiii<ii;ui  sulcus  on  the  mould  ext.MxIing 
forward  from  near  the  hini.'e. 

.^rii//,hnv.   -I'liknown,  except   .ts  aliovc  noted. 

.Vc'  — Length    of   dorsal    :>}. iproUalily     hortened    l.y  presMnv;  ; 

width  i;  mm.      A  rim  of  an  Ohohis  from  the  same  teriaue  is  S  mm.  ajross. 
^  This  species  is  near  the  si/c  of  (>.  /ri,mrlHs  of  the  Ktcl.eminian  Lower 
Fauna,  hut  is  thinner,  has  a  more  obtuse  heak  to  the  ventral  xalve,  and  a 
weaker  hinge  area  to  the  dorsal  >  alve. 


OstlilOMiil. 


OSTHAC'OD.V. 

\V,.  have  as  yet  only  two  forms  th.it  .an  he  rcferr.-d  to  this  group  ..f 
crustaceans,  one  a  very  pcculi  ir  one,  the  oth.'r  simdar  to  oval  canpaces 
that  are  found  in  the  i,e,is  .,f  the  overlying  terrane.  These  will  he  fouml 
described  in  connection  with  other  ostracodi.  ot  the  Kicheminian  terrane. 


KTCHEMTXIAN  TKItltAXK. 

AssisK  K.   1,1. 

t'lieT' «','.',' '''''^'      This  assise  rests  upon  t!ie  eflusivo  r..eks  of   ihal    last  descrih.,!.     Tiie 

Kt.  liMHMi.        '""•■'■  pirt  '■*  a  red  amygd.doid  that  graduates  upwani  into  a  red  clav  slate. 

'■'"'"■'•  which  in  its  turn  is  covered  l.y  a  bed  of  .,ap.      The  tossils  are  scat'ce  and 

are  f,iund  In  the  slate.     A  large  Myolilhes  occurs  here,  an  <  •rlhotheca  and 

woin,  Imrrows,  also  a  larg.^  li-ach.opo<l.     The  fo.ssils  are  badiv  preserve.!. 


lioulil 


I  I 

A.'«Ms|.;    K    |/,, 

Tlif  rock  in  which  tho  ?„smIs  a,-  ,„„t,ur...,l  is  ,i  :-r,...nish-.-rav  .an.lv 
layor  in  hivcml.T  «ray.  rusty  wc-utluwi.,-  ihu-  shul.-  The  -mins  ..f  th".- 
san.ly  layers  ar«  n.ouly  „f  ,h.Nuo„I  ,,u..rt/  ami  ^',-..„  .,u«m  (s„nu- of  a 
briiiht  copiH-r  -ree..),  Thrre  ..,.■  num.n.us  „,i„uf  tra>,',m-nt.s  of  re.l 
feldspar  n..t  kaolini/ed,  (,u..l  soiiw  „f  r,.,|  f,.U,i,.|.  Tii.iv  i.  a  pal..  Kreeii 
(inairtiesian)  (hposit  in  pla.vs  a,.,,,,,-  ,1„.  s;,nd  -ran,.  Th,.  sai.d  is  mix.d 
with  numrrous  lraj!m..nts  of  the  sh..|is  „f  UnRliiop,,,!-  and  a  f,.w  of  O.-tra- 
cotls.      The  fossils  found  liiri-  wrri. 

Fon.iih — 

A.  rothvra  si-nata    M.nlraK  7.  d.>is,iN  4 

Loptoliolus  '.  .  .  .     .  I  ..  I 

Liniiulepis  (;n.,-\va  ;  (mould,      ...  |  ..  ,, 

Linjiulelli  loni,'ovalis  ....           ,        •■  ■•  ..  i 

Oljolus  tiipiirilis ..  ;■  ,.  I 

Briulorona  spcrtjiior  aiuta  ..    .    ri!,'ht  v.  i-  I, it  v    0 

" ohspr'.ator-i:i.\  i^ .       ..  •>  ..  .> 

Uradrriii  V!i,'ilans()l)i.>:i ■■  \  .,  , 

A-ssrsK   K   I... 

The  rock  horc^  is  also  a   tino   -ray   to  lavoMd.'r  «ray  shaie.  w..ath<.ri.r_' 
pale  hrown  in  the  crai'k..      The  followiin;  sp,.,  i,.s  o.,-,iir  :  — 

AoroUiyra  si^nata-sera wnirais  u'.t,   dor.sijs  .-.;! 

A —  tard  1 ..  ,;          ..  | 

Lini{ulelhi  lofi-ovali> •'  |          ..  o 

r^iiigulepis  lirc-wa      '.  o          ..  -, 

IvKiholus  triparili>    ••  n          ..  - 

llyolithes    s],.    (wide    apcrtuial 

a'lS'p) ,  .  tiilies  ..  o 

Orthothi'ca  sp    ..  .,  o 

Bradoronaperspirat<jr-rn;ixiriia. .  ri-ht  v.    I        lift.  v.  i) 

B spectator       •>  ;          "        y 

Kradoria  ornata .'  |          ..         o 

I!    vi-ilan--,  iijut "  I           ..          ] 

Crustacean,  pai  t    of  a  carapai^e 

with  strongly  pitteil  ."urface 

(partof  cheek  of  trilohite  ,')  "  J 


|-.,-llK..f 

l-.-l-.'  K  I'.. 


r,,.-,N..f 
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AssisK  K.   ](/, 

i  a  e,  .so„.ewl..u  clur«..l  with   ,i„,.  ..nd.  il.e  s„„,|   „rnin.  l.in.  lately 
e,.i.p«.hu.  ,.rt.c:e.     The  n.ck  was  ,,.,.  in  ,..in.  an.l  th..,.,.  an- 1.,,..;  o' 

;    M.U.  «ra.ss  ..een  mmoral,  ami  ..f  k,.,.l,„i,ed  feldspar  ,.;r,.gwa  shale). 

Ihespfcics  are  as  follows:—  "  ' 

;"  l>"gal,i  Auothyru   signataurda ventrals  2 »,  dor.sils  l'7 

''""'''•  Aciotrctiv  papillata ..         o         .,       j 

Lingulepis  (irej,'wa -'42         "     3;) 

'  var.  rol)usta.         "  .")         "        [ 

Orthc.tlieca ^,b,-  "       ■> 

l!ra<l<,ro.,a  spectator ,igl,t  v.    0     left  v.   2 

-  acillH     ....  "  ;>  '•  0 

At    houmlarv  hn.ok   in   ,ho  Indian  l,ro..k  valK-y,    .so,ne  miles  ,^  W.  of 
Dugald  brook   there  is   son.e  variation  in  the  strata  of  thi«  a.M.e  and  a 

tull  of  .urnll  gray  or  p,nk  grains  of  fHdspar,  and  of  darker  f-ld.sp«thic  and 
quart....   g.a,n.s  :  fragment,  of  dark   gray  fel.site  occur  )     f  L  inch  in 
d,au,oter  and  less.   The  rock  i.s  not  strongly  cen.ente.i  an.l  :    tra^er,sed  .,y 
calcareous  w.ns      The  surfaces  of  .he  fossils  are  ,nuch  cornxled,  and  fre 
-luently  only  a  th,„  tihn   represents  the  fo.s.sil.      The  following  occur  here. 

ItRmn'lrv ''  Acrotreta  papillata ventrals  2.-.,  dorsals  24 

I>-ptol)()lusatavus,  inut.  tritavus.  •■        5        n 

'•'  cf  collicia ii        _•{         .         I 

LingulcpisCregwa "      W        "       n 

' "P ••        .-,        ..         ;{ 

'•liolus  sp ,,        .,         , 

Orthothecasp.  (broken)  tulje.  •■  .,         ., 

liradorona  perspi.ator ,igh.  v.    2    left  v.    2 

B __  spectator      a        5        ,.         ,^ 

'* observator      ..  ••  1  ..  v' 

I,  '  f^ 

-  benepuiicta.  ••  :;  i.  2 

Ilradoria  vigilans,  niul >•  1  ,.  q 

Kscasona  rutelluni-p;  inia ..  q  .,  ■ 

•Sclirni(itella|'.')pervetu.sc.,„cinnii.  "  0  ••  ] 
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As.-r.sK  I-;    1. 

The  fos,silifei-,mssH,„„s  Lore  consist  „)   „,v,.Misl.  ,r..,v.  i     ,. 

with  others  tl.at  .-m.  lavend-r -nv  Tl>,      ^    ,""^''>''>   -""'.  •''It-nmt.ng 

u     m%«na.  r  yi,,^.  J  |,i,  ^ai.fl  ,-,,„m-Is  I „■;,.,. |y  of  .-ruins  of 

p..lluc.d  ,uar,.  ;  t,„.re  an.   pale  „.,.,.„   p,,,,,.,   ..,.,  ,i„.  ,  'hi  h  Z  ,^ 

illuuconiteorM.mema-u.siansilioitr      The,,.    ,r..     i      ii     ,  '"''-^  "" 

•'- -'»« « :"..:r„;*;tt::::::;:' 

Leptoljolus  sii  ,„.  ,     1       ,     , 

Lin-ulep.s    <ilej;w,;-,„l,usta  ,.- ., 

yoiuif!  0 

Litiffulella  loiiijdvnlis "11 

Oliolus  (li.srus  ,.         ,  '^ 

p "       I      ■•       (I 

Ortholln'ca,  part  of  tube ..        ,, 

Hyolithes ,        ,^ 

Ora.lor(„mspe...at,...sp,M,.,,  .       .i,,,,^  ,.     ,      ,^,  .^  ^     ^ 
Imiiana  fivalis    ...  .•         i 

The  above  assies   bolon-   to   th-  Lav,.,    ,l,vi.,.„.  „,    ,|,„  i.-,  ,,        •    • 

an  i  although  the  ...atn.  i„u.d,,i,.  ,h.. .,.;,..,;,,;  .;':J::;  ::;::3 

«ntsa.„lsonosa,ulqua,t.i,e,n    ,l,n;....„t  p.,.,.   ,,    „,..  .HWm.,,,.  s.:  ,h  ' 

«as  co„Mder.We  d>v..,.s,ty  of  ..,.n<i„i„„  .  wi.,.,.  this  .l.visi |  ,,  ,^ 

In   th.   „ext   d,v,s,o.,.    the    r,.ks    a,e  ,.oa.,.,.  a f  , ,J 


Assise    i:.  J  „ 

<'n  Dugald  brook  there  are  i„  this  assise  tuo  s,.o,.i,.s  „f  ,,„.,„|,,| 
lM,v  are  not  ■„  .such  a  condition  as    to  be  worth  s.u.iv,  .s  ,he  'h,.!!.' 
b.'en  subiecte.1  to  much  conosion  ' 

We  have  ref..ned  here  provisionally  the  tossils  „,  Vo„nu  point 
•..■or^enverHtation.  as  thev  a,.,  in  r,.d  san.iy  n„.nb..rs„f  ,h,  l;tUe„ 
»nd  some  di8tan..e  al„.ve  th..  ba-e  ot  th-  t.-rran...      Tl, 


but 
have 

near 
inian 


-■prci-'s  are 


Hyolithes  cf.  ttnuistnalus.  Lnrs,, 
l-ejitolioius  atavus,  mut.  insula. 
Lii'iiultlla  Selwyni. 
Lin^rulepis  HobiTti. 
Obolus  discus. 
Millir,;;.sella  retrollexa. 
Iloiasaphus  .  cntropyf;,.. 
A  Paradox iiloi, I  trilobit,. 
A  Ki'rypteii.l  (')  .-nistad'an. 


or  princ',.j)s,  liJH 


|»>IUt 

■-'•,  3. 


^■f 
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Assl^K    K.    ■-'/,. 

Tilt'  r.K'k  1-^  .1  <i(irk  puiplisli  ni.iy  aaii.lst.iiie,  with  iil.uiulaiit  Kiiiins  .)f 
iion-kiu)liiii/.e.l  rcl  tV!  Isp.ir.  Tin-  wimlslcne  is  >itn.ni;iy  .•.■.iipnl'd,  mid  lias 
-oiiipsiiiiillcakit.-  V.MII-.  ;  ficiu  liiis  .iinl  tr.iiii  otlier  coiulitimn  iii  this  ro.-k, 
it  woul.l  a|.i..Mr  that  thi-  c-m.-nl  i-.  in  pa.l  .mIoiiiv  ni.;  'I'be.p  is  eMOURh 
iron  in  the  sau.l>t.m.'  I..  L'iv>-  it  n  l■n^ly  l>ri.«n  color  when  we^uhfrcl, 
Th.>  r."k  cont.-i.ins  pin 1  l,!,i.  k   .l.iic  an  1  small  |h.1,I.I.-;  of  .juirti:. 


AiM.|!.\|!i    ,i.;i;;;ta  tanl.i  . 
I,in,L;ul.')ii--  li.'.giM'-i  ^  i^     .  . 
(ti:h(.thf.-t.   Ii.Ih'    . 
Iliadoiona  ]i.  I  -|'ir.ui.i  inn 


,  vi  ritiai-.  1,  dorsals  O 
"        ;i       •'       ;» 


ii;hl 


,',  left  V. 


Assi: 


K 


F()>~il-  'ii  li 


aii'l  ■ 


TIk'  r.H-k  .on!  .inin-  l!i<>  I'ossil.s  is  a  lini'  ;.'iMin.-<l  ^'i,'fni--li  u'lay  samlstoiu' 

«ith  i.uipli^i  rloiulin-   i  ui  th .in  l>o<ly  ot  th.-  msmm-  is  a  puii.iish  ^ray 

fi'ldspathii-  sandstoih' 


'11, (•  lossils  luiind  ill  this  n>siM-  wolf 


Aci-othvri   -i,i;i:at,i-i.rta vniiial-  li,  iloisals  2 

Brad  >i  una    (,l,MH,itni- 1:,a  is  ri^lit   valve  •_',    h'ft    v.    0 

This  IS  Ih.-  hi-liest  as>isi!  in  which  thi>  [.owcr  F/chcininian  I'auna  was 
found;  ahovc  this,  in  th.-  ..cxt  division  n.-w  species  come  in,  and  one  new 
yeliu- api.ee.Ts.  lictween  tlie  two  tos.siliferous  zones  is  a.  tliickne-s  ol 
ahoui  r,(i  tV,l,  in  which  only  hroken  and  iiiip.TtVct  Lin-iilcUa.  «ei. 
colleclo.1.  In  tliis  tliickness  of  harren  nicisiites  thou-li  the  rock  stil 
remains  coarse  and  >andy.  the  purplish  re.l  color  lias  disappeareil,  and  tie 
gray  color  prevalent  in  the  upper  division,  is  found. 

AssisK   K.   ii'i. 

The  fossilifeeous  layers  are  of  laxender  (;iay  or  pure  -ray  shale 
weatherinff  yellowish  in  the  cracks,  so  prohal.ly  containinj;  iiuncarhonatc 
There  is  some  felsito  ddais  or  feldspar  K>-'»ns,  an.l  minute  spangles  o 
white  mica.      The  species  present  .ire  :  -- 

Acrothyra  proavia  prima venirals  7,  dorsals    10 

Acrothcle  ahavia "         '        "  ' 

Leptoholus  sp "        '^ 

Lingulella  sp "         ' 

Oholus  len^ ..         1        •■  0 


^M 


fl 


A>viM,  !•;.  ,'i  /. 


A  l«'l  ..,  |mi)'li,,li  aviiy  .,liiil,-  witl,  uillii-,  i  hcni.itiir  ,:.'r,  ini;  th>!  ro.k  a 
piirpli-h  gniy-tir,-ikK-oi,taii,Mii..t...MU,  1  h-i- ,ii- ,|,i,i,.  minut..  .s|.aiii:l.'s 
of  «lm.' iiii.n,  Tlic  f.)-.Mls  ut  th:.,  i.._wi  ,•>,..•  liiudi  ,..i,,„i,..|  Mild  d<,  not 
■•liinv  ''(xni  >uit'aces. 


r..-.-ii.. 


•f  th. 


Aoiiitliele  aliavia . 
A avia  i  'i 


Ijeptolxilus  ata\  u^    .       .  '■         "i  ■ 

<  (liolus  lens,  V'imi;\i!,  J  ••  )         ..  -i 

Tiilobito    a  ii;.'ni;i    «i;i|   a  .i-cj.   fun.u     1 

A>.-i--i.  !•;   ;;-/. 

A  cnsi-leraWI.-  I.o.ly  ,,f  ^r,-„y  .i,,.!  |,ui|.ii-,i,  cray  ^!l  .:■■,  vvit!.  w.,y  iniuutc 
■<]inii,L'ies  ot'  uray  iiiica,   "  l!retnrii-n>.in  SJKtlr. 


■11  ■■         \n 


Acrnlliclp  avia.  .    . 

A (lutfi.s 

I.ej>tol«)lu8  alaviis      .  "       :;j  ;;; 

Oholus  liretiMieiisi--.  yniiiij  \  111.   1      •■         r,  | 

l!ra(l(iri>iia    «|ifctalur-,-i  .|iiata      n-ht    \.    1  Ictt   \.    ■_' 

<'f  the  Acnitliclcs  alxjv,-  ikiii„mI,  (!„.  i,t,t  «,•,,  f,,uii.i  m,  1  iii;,'a;d  lir.iok, 
and  tlie  sfcurid  on  (ircLrwa  Inook- 

A<M-K  K.  ;i., 

In  thii  assise  the  j,'ray  shalfs  l,e,  ,,Mie  'A.X'^-^y.  and  -.pSil  iuu,  lay.  is  *  to 
.!  inclies  thick  :  tlu-  liisilc  cndilinn  api.ea'  ~  t..  l.e  due  t..  layers  o.iv.'reH 
«dth  fossil.s  alteinntin-  with  thin  1,,-ds  in  whi.h  ih--  sliells  are  less  abun 
dant,     Tlie  nick  has  tine  spaiij;les  of  silvtry  ^-ray  ndra 


Acrothyia   proavia. 

A crassn . 

Aci'otlielc  a\  ia 

A aliavia.     . 

I.eptobolus   ataviis  . 
L  collicia 

Ci — r.  u. 


Ncritials  li'iO,  dMisals  1  tiO 
1  ■•  0 

.,  .,  1 

0 
I'ij  ■■  r,:; 
l,->         ■■       50 


r..s,, ;-.,,( ii,.. 


T-fflfi'S 


I-.,.-., 


(,.  , ■'         '•       !•: 

ll™lor„n,,  ob„.,v,.t„r  !„.,a..,  ,i;-l,l  ..  ;         |„f,   v    - 

I. mil. Mil  s  rut.iior m  .. 

I!       —  N  ijrilani ..  ,;         , 

" riii;ul()sa ..  -  ,  ", 

JiHliiiri   Hvulis ,.  I 

•"^'•l.liiMtrlljK')  piTVctlw 

S  ■!  "  ' 

' <)     .•li'llt.i ..  ;;  ,.  .J 

AssisK  K.  ,;  / 
<;ra^  ^l,a|,.  „„„v  .„„Jy  ,1,:,,,  ,„o  ..sis,.  l...|..w  :   .„„..  I«.,is    |,av.    .  „„r„ 
^"«u   ot  .Ik-  1,„-I„..-,  l,.,dsa,v  ,|....«.v  nn.l  ,„„r..  sili.i,,,... 

Acl■..tio•raI,r,..•i^iapriM,.v' v,,„tr,U      1.   ,i,,.,.,l     o 

-*     TT"       "-'■'■»^-"»  ■....     ••      I      ..     (, 

.\«T.ptlii'!c  pnilfs ..        .,.[         .,       ., 

Lc]itiil.nlu,s  al.-ivns ..  ,,         .,         ' 

''  —    <i)lliciii ..  ,;  ,. 

*  I  '  '         - 

''  var,    .•iillis  .•        •>!  ..       ||. 

Hyolitlips,  part  of   tulx- , 

L.'l..'t.lina(;,  rus-.sa „.„„.,!  I,  ,|,„.sal  u 

^l.mdur,map..rs,,i,at..rrtmM.r...  ,ii;|,ii  1       |,.ft  x  (. 

*liriiil..ria  s.Tiitatdr ..  ,,          .,  . 

Kscasona    riitcllum ..  ,,          „  ., 

Ituliaiia  lippa ,,  .,          ,,  " 

*Sol,.n..pl,.ur.i  l!reton..n,is,  l„.a,ls  2.  ch.vk.'l,  p',.u,a  3 

*hurvpt('ii.i(l  CniMadan  /                                          ^^^,^^^^  | 

■n.ougl,  w,.   have  as.so,.ia,o,l   this  assise   wi.l,    ,1.,.    Tpp..,  ,.:,,i.o,n„„   , 
huu^.I...  a,.  ..,„..  changes  in   its  species  fro...  .h/Jvpi.-al,,         , 

tha  tau.a.  A.;:,,.,.  „,..„  is  n,,laced  l.y  .1.  prof..,  to  whiW,  thon.  i  : 
u.e„.bl,ng  spe..,es  „.  tl.e  Para.ioxid,.  lan.ellatus  ,Su,,..„e  in  X.-w  „.  „: 
w^.-k  ,  uLso  ,,...  la,-,.  U.p,.,U.|,.s  is  ,.hiWly  a   vari.-ty  of   A.  ,„„,;■,.       •  , 

la  l.,gl...,.  fa„na.  b,.t  i,  ..a«  no,   the  sho-t  .ye  lol.s  „f  .h.  spooi,.    ,  ■ 

''-;•  "-■■^•f"-  thought  .,  aclvi.a,h.  to  follow  the  li,h.,lo,.i  al   i„,li..ati.„ 
aiul  ,n.lu,le  .|.,s  assise  i,.  the  Etche..,iMian.  "'.luaf.,, 

•■n»  -hn..s  ,„,,1.,..|  „-,tl,  nn  ast..H,k  u^rr  f..mHt  ^r^ii^rTil'^;;^;^,;^^  "  " 


8.1 


1/i'iu^'li  n•ln.■lin^  Ixiil,  (,t  |i.,,i,,i  ,  , 

-'-"-'. i.n,j,:t;;,::t:;  ■:;;;;;' ;''-''•:•- ^^^' 

""■^ ■"-''- lino,.,.,.,..., ::.:;:  r  r'''^  T' 


""''''l"Tlli;(   A.    \,.v:>k 


(■.u'l.pmin,,.,,,  .„„  i,.  ,-,||,.a*..  ,1„.  ,„,i,..,,..|,  ,  ■').., (.tiM-  I...W,., 

-'■'--'• -.-^-■t.y  >.. -^^ii  ;;::;:■'■;:  ;::^r'''-''^''''r 

lu:(  U-  '       '"       I'  III.  nrc    ,-a,i     1... 


"V-'LIIIIIS,   i;„|nv,,|,| 

lllMlnilK:*,/.     II.VIIMKUM    .,     I.,,,,- 

A    lar;;,.   .specie,   ,„■    ,|,j^    ^,^,|^^_^ 


-i.n f, 

i-'ii-ir.i,. 


'i     IX,  hi;-     1„  .,,,,1 


1..    t' 


'I'-     III    .•,„,, |,,n,y     wirli     /.,„;,„/.'/„ 

r-i'i'-  "1,,,'i,   i,   ,„.,,,-ly  r,.i.u,.,l 

'■'•liiiari     //, 


"" -.'•■"■'■■  •■"»!,  1„.  A,,,.,  I..a„  //,;„.  ,„.„^„,  ,5,1, 

A|.iml  ft,ii,'l,.i,l)ou     !■'        \,,  „_ ,  ,  , 

"I.M-e  the  growth  li,„.  ,..„r.o.  ,lo«„winl    m.l  ,1  ,  ,  "" 

■-,  to  the  .lo.al  si,,..,    h..n,...  th,.  n  "':'";'  "''"T''  '"'f'"-—. 


M,l  •  hr.|on,,'s  partly  to  thf  v,.„tral  si,| 


-ii>)«  :,',-o»-tli  lines. 


■*!ii",lti  a,i(l    ,1.,,.,    „,,(, 


>-■  of  the  tub,..      Wi.lth  at    th,.  a,,..r,un.    1  ,  „„„       ^1,,,,...,  ,,  , 

'"••l'f'pn.iectsal.ovotho,„|„.al,,v,,t.'^m,„. 

/A.-r.o„aW/„.W,V.,,_AH,K,.   K    .■,..,  s  ,t  You, 
r-^er  station.  \.,S. 


■■>l""lt     -lO     IIIMI. 

1-    I'oifjt    ,i,.ar   (M-or^e 


r,  I  _ 


r.  K. 


»4 


().v.|..|.|i. 

..f   tlM'l..| 

Acr'.iliyr.-i 

.\CI"t|i  t.l 


riiis  x|i.',iis  lidv  ii  "li.-iipcr  I  in,i!;,'iiiiitiiiii  nt  t  h.'  LucimI  iiii;;lf  nl  tlic 
;i(Mrtiir,>  timii  i>  >l,t,\m  t.>r  //.  tnim^huitus.      I;illmj;>  v|ifjiUs  ol  a  ximilHr 

II  Jllli  in  Ins    »|.rri.w    //    y.r ;.,   liiit     Mr.   \V:ll,M,U   .1,.,^    liiil     .l.|,iil     llii, 

f.'iUUK-  ill  thif  oxiimplcs  he  nscrilp*-  to  I'.iiliiii;-  npi'.  ics.  11,,.  ('„|„.  |',i,.i,,ii 
sjxTii-s  ilirtViH  fn.iii  //  ,  ,-.-V/,  „,,  Hill.,  ill  til.-  »liui|..'i  1,11. Ml  .iiiu'l'"-  ..I'  III.' 
tube,  >Vc'. 

Itfslili'H  this  spcfii's  111. •re  mo  fnijjiiifiil.s  ..t'  llic  tiiKi^v  .jf  || y.ilitliis  iil 
lliii'*' oilier  hi. ri/.msof  till- lower  Ktili.iiiiiiiaii  ,  they  iii.>,  Ii.iw.m-i,  in|iiaii 
lireserMili..!!,  iiiid  we  Imve  i.ol  heon  jihl.'  t.>  i.roi,'iii/i'  the  ..(..•[-.•ul.i  of  ;ihv 
form  of  this  or  Ihi- pififdiii^  -.■nus  in  th.-  Ij  Kciinnian  lo.ks  ..fC.i|,.> 
Hreloii. 

Ill  thi'  rpiMi-  i;t<'li<niinititi  of  this  isliin.l  «.•  Iiii\.-  not  f id  ih.'  ri'iiiiiiiis 

of  any  Ilyoiiliii.l..,  though  it  isupiuirfiitly  in  this  [.art  ..f  ih.'  Kl.h.Miiiiiian 
i.TiHiie  thai  thfy  ocoiii- at  Smiths  .Snuii.l  in  Ni'«  fouiKlhin.l.  Tii.'  -.■iiu- 
I  •itholhe.M  is  .■xhihilfd  ihi'ic  in  ;;i.at  vaii.  ly  i  in  that  sound  the  ICtclie 
ininian  Ii.mI-,  i-,,nsi>t  ,,t  ti,i..  ,ir;;il|,i,e..iis  sednmnts  ,,f  a  le.l  .-olor,  with 
son;.' timi  liim'sloii..  !„(1>.  wliil.>  in  Cap.-  I!nt  ii  th.-  llyolitlics  iK'ni-iii- 
bt'.ls  arc  mostly  coarse  ami  sandy  amialM.und  in  .rtiisivc  M.lcunio  materials 

Th.'  ilitlVren. .'  in  thi'  i;.  i\.  si  .  ,,f  th.'  sedi nts  In  \\\v  two  regions  niav  a< 

count  for  th.-  |i.'rf.ri  (.....iilion  of   the   t..>.ils    In  th.' ..n.',  nn.l  ih.ir  fi..,- 
meiit.iry  st.il.'  in  t!i<'  other 

/.      Dev.'luiiuc  ,it  „/  Ihf  •jeiii'in  Armthir  n,  A--r„h-'-f,t  nwl  Acmlli-I-. 

■|"ii.'  value  of  sni:di  '.jiceies  of  !'..-siU  in  deliTniinin:.'  f^eolo^'i,  al  le.ii/oii- 

is  well   shown  In   Tii';l.tTj{'.s   nion..niapli   ..n  ih.-   A«iiosti,  of  which  ;,'.tiii 

i  crtaiii  types  are  peculiar  t.)spiii;,l    horizons  of   th.'  Camlnlan  and  of  ih. 

Ordoviciaii.       .\  small    fr,i;;i,:.'iit   of   roek   only    has    heen  foun.l  sulli.-iei,- 

when  eoiifainiMf,'.'.Ttaiii  .\i,'nosti,  to  il.'t.'rmine  the  at:.- of  n  :;r..up..f  stia!  ■ 

1  llo[)e  it  may  lu'ieafter  Ut  possihle  to  u^o  the  three  ;,'.'iieia  ahou'  m.  p 
tion.'d  in  a  similar    way    for   d.'K-rniiiiin;,'    the  a;;p   of  parts  of  the  Kt.h, 
minian  and  the   hi;;lier   ("ainliri  in,  where  this.,    •.'.■m  ra  occur.       It  is  ;!.    , 
cntriliuti..!!  to   this  ohject   that  llie  vMit.'i-   pre-ents  her.'  des.riptinn-     ■ 

sucli    species   an. I    varieties   as   h.ne   l.i'.n    r )i;iiized    in    the    Onad  " 

("aniliriaii  rocks. 

It  will  he  seen  that  so  far  as  our   kiiowled^'.-  jj...       the  liist    t^v.i  j;enii 
are  aiiioii;,'  the  oldest  that  have  heen  ieco;,'nJi.  .1  in  t!..'  C'ainhriaii  loi  k-    r 
Kaslerii  Canada,  time  they  are  f.iund  aliuij;  with  in.    \..lcaiiics  that  il.- 
the  base    .pf  the   I'alao/.oi.'   lerranes,   as   well   as   higher   up  in  th'.'   ('   : 
l.rian;  and   they   were  ilistimt   fr..ni  each  ..ther,  .ven  at  that  larlv  t: 

The  following  table  shows  the  distribution  ..f  th.'se  early  t  >rii.-  : 
Kr.'j.cliiopods  in  the  liasal  I'a.nbrian  r.>cks  and  tleir  relative  abut'  lame  : 
l»ui,'ald  br.iok  at  the  s.'v.'ial  horizons  at  whirh  rhey  ..ccur  ; 


85 


^"""""'"""^      ^"7—    -'■    A.•..n...,^    ,v    „n.    („,,„.„: 


^M'      Kh    III    >|IM    ,S      ,.;       (",|,|        I; 


I      l.l|.|rA 


Til    M-    .|..,  I,.,    .•,:,, I     „,,|t  ,, .,, 

'I--  n'-'l   ih  t!..    |..I1,.H,„. 

I'l-- 


'•'   \ Iur» 

■■i"t   \.  i.'tnt* 
<!•  II,.    Il.i-i,! 
'    r.il.r,,,!, 


<l       ,■        ' 


\i'r  I'liyi;!    -,.'riil.i 

-  -  -     |.1H 


|.r.. 


1        I 


\  |1,(IL.  I 

\     -    -; 

i  ■■ 

""'■  '■■■     ■""  "-■■'    -  " -i'-iM,-  .!,.,M  .:„    „.,,,J..,  .,-  r,,;,   „iM  \     >.• 

'-  "..!v /w..„, ;,,:i.,,  ,„„„;■;;,: "'^' >■• ' 


Alliums  l;.\ 


ln^!u.ly,n^,l„.,.,,li..,t    .„•,,,.   „f   ,1,,    i:,|.,|„,  „„„   „f   ,,„.    ,,„_,,    ,,,f.      .  _^  ^^ 

t   .!■'■  I!r.'t..n   >„  N.,v,..  S,.,„i:..    (•,„,,,!,,    ,k„   ,„„|„„,   |,^,^   ,   ^.,|^    _^. ,\,.    ■ 

.'ii""ly  i!.M,ll„.,l  iM  Ih..  ,.:,.-,.,  ,,f,h..  I!, l|,.,i„  ,.,•  ,L,.  V,.,,,,,,,  ,,.^.,,.^. 
-■■...  ty  „f  NV  .  I!niiis«i,  k  ;,s,in  A.n.ti-i,., '  l.,„  uhi,-!,.  i,,,,,  i,„„-,.  ,,.■,!■,  Jt 
.■-■.v|..,i..'e„til„.  simp,.,  |,,tl,i,,  ;„„|  .|rii,-.„r...  I,..  ,,,.«  il,,,,-.  ,|,,„i,|  i,., 
■'■t  ".\  :is  a  M.|,.,nu,.  ;,.,.inis  «ii!,  th..  t.,i|. ,»  ii,.:  .-i,,,,,!.  i.t, 

Vmtes.i,iilll!ra>-ln,,,„„UhaMi,^ll„.  s  ..„tntl  •.  .Uv  ,.!.,„,.:.,     ,,,,1,  ,i    „„1, 

"■'■  "I"'''  '■'''"•'■  "V-'.h.ui^in^  111 inlinal  1,,,...  „r  l,..  ,i„;,.  ,„  f,,,,,,  ' „i  ^[ 

'■nti.v  n..,rly  cvuh,,-,  ,,tu.|,  ..l,;,,,,,,,,  /„,,,.„.,  «,  ,„.  ,  ,,,„.,  „^^,.,  ,^  ,^_.  ^^ 
-.Klin:,.  vi>,.,.,„|  r:tll,i,,.>xt..,„li„j;  t'.,r«i„,|  tV,„M  tlu.  t,,r,ii;..n  iiLmi.t  ;, 
•i.;m  of  tl„.  l.-M^-li  of  the  vahv  !ii,.i  wi.icnMi-  n--   ii    ■,,.  - 


•  \ 


0..t„.f;,  l.l..:i>n,    11,:1|.  l;l,  ..f  -i,,.  \;,.   „,,]   !(.-:    rv  >,.,.,..  ^    ,  ,f   \,v>     I!,-.,      • 
IV,,  |..  -JllS 


A  'U'Uwt,  UMMlly  ^i.'h.  .-•rUuml  ar. .,  .xl.n.U  (,.„„  th^u,rn,u,u  t-  .1,.. 
'iMIiri  11   ,itii'. 


/ 


l-"^-    -< 


l>nr«iil  Nnlvi-  m  ni  A.  i..lir-i,i 

llo'      llllill'Ilro    ill    III,.    f,,,,||    ,,,    ,1,,. 

^"||t^l;   ,  ih,.  ,|isliii«ui-li.>,  Ihi-    -.nil-. 
I.MiM  A.  '  -iivt.i  nii.l  is.i.  .•oiir|mnit.i  l,_v 

•'"'  ■'"  li.a,ii..t,-.      In  A.i,,ti.'', 

''"'  *i>'  '  ml  .alius  is  ,-.-iii-.  ntr.ii  .| 
ill  llhlllic  fill  illiilllll  |iilH«iii;i.,  Miiii  tj,,. 
-li>'i'  I  |.'ii|H  Ii.  Ii  iv,.  i,.,.„  ,,f  M-l.-lif 
■"■>•  ''•''■''■  ^"'■■'-  ll."  V.'  •'Ill  w.jvr  ill 
"""'}  •  •-  "  I'  '■-'.■i  >'■  il  III  Mill,  an 
■"'""'I      ■     I"  •'ll'iH   I'. It   it    MocHi    i„    ,, 

<'■ltM.ll    j     .Mti..ri    :•)    ll,i-  lini.l   i.t'   il„.   -,.:, 
'•••It. nil      W|.,-M      111..    :.l,|ll..l|     Wll,.   Il    j:    li;, 
' ''    "    "    '■'    'l'.  Ill-,    li |.l^llil,^r  1,1    -I.. 

■''*•    !■■  in:;  'i)  (..•Miinst.       \,,  Mich  iim 
t..riiiity  >.(  iittiluilr   cli.ini-i.-i  i/.  s    t||. 

^^  '  liii'l  ill"  ll»'  vriilial  Milw  ih 
A'  I"  l'>  ■  ■  11.  -  ,|,ii(,.  a  .lilli^i,.,,- 
""'I"'  Il    i  111     VIIV    11, anv    .a-,  ■ 


'II    II  -i  -1(1.        Ulli 


ly  with  I  ill 


X  ^ali...  Ill   l.L.hl,       (.  |),.,-.il  lali. 


my  Ml  til,.     .i\s,.  ,       .,,11.. -t.    \|,,i,.,. 

I'       I-*     l.i     l.f     IKll.^.l     ,ii,,f     ..„     -i;,.,.,. 


M-.i.J   ..I   lii.    -.,„..•  I..  .Si„|.    hi   |,r..|,I,.,        I.l^.'l--  tlir>.      v.-ih,.,    li,.     .,,|||   (1,,.  ,,,,,, 
*'■    '  "^-"'li"!  ',    1    |.|H  I    I-!,  I,.  ,,  I,,;, I,  ,..,  .      ,     ,  .         ,       , 

!■      |....,,„.   N    M  '•rillllfll     ,1,     ,1     tiMil       ,,,.,., I. „|.         I,. 

till-  It   iiiii_\    i„-  ml',. I       I  tiiai    li  ,.\ 
••Mil«'n.a.  I„.|,.||,  ,,(■  ||„.     „  tihii   .  :     , 

-vn',    i!..wini;   iii  ..    .   .i.;it..  ,a,„i -..  aii.Ku  ,a-|.,h..'  il,.   .als.-   ..|   ,|„.  ,i|... 
'ion  !..uan|.  wl  hi,     la.  ,.„n..,it  .H.      Th.-v  in.iv  Inn-  -«,,h      u,  i!.is.|„i. 
t.'.i.  I.>   'l..'|-.;-l.'«liii,.,l:,.  ;„,ii,„,|  «as!iM„:,:  ,„   ,,|i.,i  -..•,a    ,.,,. 
tl..'  l!.,«,i,-  «ai.  I-.  ha,.    I  r,    .HI,..!  ihc  |,„ii..  „i  h-a  -   i,.Mst  „a,.  i.,  ■  t,,.  , 
'■'■"••  "-^  '•'">■  ^'"'l^   •"     1"^  l».l'..iii        In  .  ah..,-  ,a-h  ..,.    „ih,,    ,,..„,, I     \    , 
ihvi.i    as    IImiiw    „,i,|,  ,   ,||,),,r,.nt   .•,„i,/,i  |..h^    tM,i,i   A.  ■•i.tr.  la,   whi,  h    a 
iiav.'    r..|.i.uli.>l,   a|.,a,,  hilv    ha.l    til.,   apox   ,.|  tli.-  v-m  ,al  v!,U  ,•  l,u,  „  ,, 
''"'    """'■       ''    '^   '"  ■'     ""I""'-   «-itl     II,   s.    .•,„„|„aih^    llhit    „,.    Ii-u,. 
Ai'Miiiivnia  ^i-■(■..rill.•,•lllusdr^.■l.,,H•,^a!...,_'  ih,.  ha..i,a.,  li,,..  ..f    h,.  v       , 
Miiv...  aM  is  rl,..  ,a,M.    in    r.int;.ihi    a., I    .,tl„.r    „|i..,|    ^..„..,,,       .„„|   ,,,,, 
'i~  1-^  «-<'ll  kii.iwii,  hill  a  l.inj,'  |ii-ili,-;. 
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till  fr.)ut  iiiar^'in.  Tlio  iiiari,'iii  is  ^(jnii'wliat  "^Iraiithlniifil  at  tlie  liiiii;''. 
iiinl  t'ucri'  is  a  iieiiri'ssc<l  [i~i>iiii(i.lclti.li\iin,  witli  a  iiHrrou  slrialc  »i-ca  on 
each  '■•lie.  Til''  an-a  i-  at  i■i^llt  an-!rs  tu  tlio  Ijasc  ot'  til'-  \ ah f,  wlii.li. 
wlii'ii  vicNM'il  I'n.iii  tlic  ■<'nU%  lia-.  llii-  ill  u'Ljiii  sciiu'wliat  an-li'd  n|>  at  thr 
iV'.iil  .iini  liaik.  lull  r'li'i-.  -This  li.i'-  iii'ar  the  liiiij;*'  a  lliii'k  irctaii-.iai 
callus,  licllnw.'.i  at  til'-  tiii'liilc,  with  a  ili-|ii  p^-imi  that  dt't'iiciis  tiiwaril  th- 
hiiiL,"- ;  t'r.'iii  t!ii>  il  i~  liniiifii  hy  a  I'jw  i  raiisvcrHc  ri(li;f,  Iji'hirvi  which 
is  a  ['it  It'ailiii-r  tu  the  ('"raiin-ii,  uhich  is  just  hi-hiiid  ili'-  uiiilin  i  'a  oa  h 
siih' of  ihr  (-a!hi.-.  t W'l  1m«  lidi^fs  i>\ii.|i,i  r'.M-vvar.l  at  a  w  i'li-  a-iu'"-  and 
liJiiit  tin.' a.i-ra  oci-n|ii'''l  liy  iho  1  iii-i-il  mil  .li' scai-s.  I'lii-  ["isiti'in  ot  tli.- 
ciMitia!  L,'i'oii|i  ot'  iii\i~'  lo^  ill  t''')iit  of  il alius  is  not  rh-aily  'li'l'm-ii 

Tia- 'loi--.al  vahi-  is  oiiiicular  :;n'l  the-  uinlio  dfprcssrd.  'I'wo  hroa'i 
oh cui''  lid'^rs  radi ale  from  the  umho  to  ihr  ><ides  of  tin-  valve.  \\  lien 
\ii'W'.'d  -idi'.vi-'-  the  val\c  i~  s'-rii  to  he  hen;  i'lwri  hoth  at  tht!  ariterio! 
and  j' '--t.-ii  a-  i-nd^.  //('.■;■'"/-.  'I'll''  most  jn-omin'Mt  iVat  <■  is  the  iirdiai. 
s(-;ini;ii,  whi'.-li  is  usuadv  \i-ili'i-  fi-oiii  .liu'  -ixih  of  the  lfai,'tli  of  th'-  \al\'- 
fi-oiii  the  l)i'-i<  1.1  till-  aii.ldi  ■  of  the  lalve.  Al'iirof  divt-r-in:,'  i;ro.iv- 
oii^initi-  at  the  hih-je  'nie,  ami  forwaid,  luwaids  the  dch  ^  .f  th"  vaK'-, 
'iivi'le  oil' t  lie  -].ae-'  oeeiioie'l  liy  the  iiii|ii'e.ssi'in  iiridi-  hy  tie-  later-^' 
mus'les.  Midwav  hiM  w.-eii  tliesi-  ^r")V'-s  and  lie-  meilian  sei't.:iii,  at' 
two  faint  \  a^e  liar  ii'li;.-s.  The  mar^i  s  "f  hodi  valves  ;ii(-  thii-kiiied  an-i 
tUitteue.l. 

>','  il  I'./ii  I-'-.  — 'This  eon  si-  of  line  eoneeiitrle  i  iijee-  ^  i'  h  "iiioii!  Ii  iiit"|-\  i.  ■ 
hieiWieu  ;  the  kiio'Aii  siiii.i'i-  is  siiio'.th  ami  shining',  hut  ihei'e  are  fii,' 
ineiits  of  what  apjienrs  to  he  an  outer  layer.  «i;li  a  dull,  tiiinutely  i;rai.  i 
hue' 1  .surface.  The  tmrf.aep  i.s  often  ridded  -ivilh  !,'io.tli  lines,  oapeciiiy 
tow.iid  tilt-  antei-ior  iiiarL'in. 

.S'r.-'. — Length  .iiid  kvidili  of  tin-  vaKcs  ei|Ual.    'i '.    iiiiii.      The    d'-plii 
the  \eniral  is  1.1.  mm.  :   tliat  of  the  dorsal.   1  iiiiii. 


.\  cliain'- 
lie  Kt.hr 
laali  L-'ie 


//■•,..■.'/(  >iH'/ /■/.-.'/(Vi/.  —The  .Vs-ise  I'j  of  the  |-",tchi-iiiiiiian  at.  |)ii_'.  : 
hi-oolc,   Ksca-onie  (C'.H.)  V..>. 

This  'lillers  from  the  type  in  the  .-horter  ami  wid'-r  .-  hell.  ii|'ri:rht  hir.-.- 
area,  wider  \is..-eral  (-alius,  and  strai-_'hter  h  u-h  of  the  veiitr.d  miU-, 
Fiom  A.  siyiifi/'i  I'i'iniri  in  the  mor"  re:.'ularly  eonie.d  form  of  the  veir-il 
vahe,  Tlii^  ue'iu^  is  particularly  Htch'-minian,  there  heinj;  two  specie-  i: -, 
several  \ariet!i's  or  mutations  in  the  strata  of  this  aj;'-.  It  S'.-'-iih  lii.'  y 
/, I »./"'•  '"e  (!)/',(//  (/"  of  the  I'l-otol'-nus  Fauna  belon;;s  to  Aerothyra  ;  it  ■ 
tlie  i;pniis  lanues   u|)   into   the   hisi-   of  the  St.  .lohn  lerr;ine. 


■,:.  Jf  t  JS!SVj^:SimS,r'^i^t'<i«fJi.L,«it. 


ki&,d£^VIBei£'.i:i'Ji 


ay 


t'ol...t|-L'l,i,    of    \V:,ir.,tt,    ,111    ll:.i,,vi,i,,,,     ,Tr,.i,I 


'i.u-     !-    :i     .aUi 


.l.'v.l..|.>m.m  f,..,ii    tl„.    .\,T„nv,„i,!    j,.,y ,iili..,ii„i„,l„.  t„n„„f    tl„. 

W.r.TLl    ,.alhl.,    Wllicl,   1.    IM,i„V,i     i„      f,..,,,,      11,     |,U,..     ,.i     ,X|,.,„ii„'      ;i,     I,. 

A.vnihym.  Analogy,  li.,u..v.-r,  u,„i:,|  !..;„|  „-  ,.,  i„,„,  ,i,,„  ,hU  .'env.- 
;J~M  was  f,v,.H„ati.m  l,y  a  1,,,,^  ,,,,1,.;,,  „„|  ,„„  ,„!,  „.,1„,,  arv,  iik,.„„u,^ 
.i.H-...>..l  Arn,tivi,i.      Ti.isty,,..,,^  11.  .  i,i.,,,  „,      .\..,,t!,v, ;,      i- .,n,.  „t  ti.. 

eii.lie-I    U.iuwn    in   ,|„.    IS ■,,{,.   ,,„k.    .,,■  r„,;„i,    ;„.;,_,  ^,„„„|  ■,,  ^|^,^;^. 

lay.Ts^m  tl,.'  n,m1<I  ,,f  .!:,■  ru|liv,-.  uM.  i.  ina.l,  tl.r  ;,,iv,.,;,  ,,i'  1',,  |;,.  ,„,,V 
Tim.'  in  I-',  isterii  Nnitli  Ainci-iiM 


Ai  ttii'ivitA  -1.  \ 


MA       i*i:in. 


I'.iill.'tin  Nam,.. I   I!ist..ry  >.H-i,Ty  ,,f  \,.«   li:  an-s<  i-!:,   ■.,,!    ,^.  ,.    ;;i 


!•.  :.i.i 


Only  tl,.T.„/,v,/  ,-.,/,...  i,n„u,.      '1  in,  :.  -  ,;nn.J.  wi  !,  :,  ,„.„;„!  l,.,v  „,„!„,. 
■"■''  ''"'"'^  '  "''    ''"■    ""''li^ii'    ii!"-.      /-.//■,.'•■.       hi   •i!.,;ur!„..:  ;,v  l«o-li..rt 
I'n.nin-nl  ^r„ns  ,.>  that  ,-n,l   -^^  "Wiv .  -h.., ;  „f  ,  !„■  ....i  ..|  t!,.  ^aliu-   .li.--^i^" 
cai  usis  i,-„rnwa,„l:,,.al.,«        -.■  ai,.,,^  llir  .„i,i.i;.   ;   u,::,!-  1     mm.  tr.  n> 
lir'l.iiii;-.  ana  tl,,- i  u.,  lan.-al  :;n,.n..>  a,  •■  a!,.„r    !    „,h,.  n,  ar'      '  Hn  -  i.j,- ,•: 

l!i.Mw„4i-,.uv.-saiH,v..nr,in...laivl.,^vrr.-; ii!  i.- la.!-,-,  in  fn I  tin.  la;    v.,] 

.■xlMn-*ioiis,,t'    tl..'  iii,,-,-    liiKMlial  ,,,  -i,,-,.  tl,..,-,-,,x,,t'  li...laf,aal  hu-,..-, 

Tiir  (/.„-.,v,/r -//•..  iia^iK.t  h.aa,  -ci,  ,r  ,  ■ .  ,i  !r..i,:iliai   .  :1  ^.  r, :,',-,  ,-.  ,...„.7/„;„. 
«  liivli  nciair-  with  it. 

^  •'•■;'>'"'■'';     '■'■'"-•    '■<■    ll"'    l^'-rM  ..;,,j„..    ,.f    ,1;,.    ^a^..  ,..,n,;^t-„I  fin.. 
r'.i-.i'ly  >i.t  ri(i,'i'ri,  \i-ili|i>  ,.iiiy  will,  ,.[  i,.,... 

Si-..'.      Lci!l:i!i.  -'.  nun  .   v.iilili.  :;  niiii. :  ili'|  ;  i  ,   !i  nnn 

lli.rr:,,,,  fiinl  ',„,,i;/,j        hi    ;!,.-    ui.iy    -lial.  -   ,,f    Iv    1 
1.1. ...k,   I'lM'UM.ni..,  (C.   !!.)  N.  S.      (■,„„. :;..!,  in  liu-  'a:., a' 


d  ./  .11    '.111,' lis 


Tlii-  Miiitati.in  i-  oi-i  .|,mii-k,.,i  tV.,iii  .{■•r.-l,;  fn  ,,.,,,, i!.,i.,.  wi.,,  «i,i..li  i: 
i<  ;i-<M,ciaU.d.  i,y  tlu'  t.iMii  of  il.o  ..illu,.  ,-{■■.  an. I  fioai  J.-,-.,//,.  ,■..  ,«;,,(„,'-. 
itv|.i,..al)  l)y  ii8  ikatbT  cjillusaii.l  ,|,.,-|„,r  and  -.li..i|.-i-  latiral  ,J.,,.y..^' ■.  x\:,- 
-aim-  I'liaiMcti TN  (li-lin^iiisli  it  tV.  m    !.  ../j-  ../',,.,,,. ;,,,.,  ,.,,;.;    j   \:  ,.,.,!,,  ,.,.,, 


Ari:oiiivi;.\  .-i..v,\t\     oin.v.      I'l.  I,  (1--    I  ..   t. 

i'.iill.  N'at.  Hist.  .S,e.  of  N    I!,  ^,,1.  iv,  p.  .■j-,-,,  pi    ^|  ,    ,;^,    ,    „    ,■ 

This  rather  tumid  f,,i„i  has  an  ... .  i-han-in,,'  l,...ak.    V.  ,,'r,!  v.ilv,.  |.r.,i.llv  m,,  .,, 
vat..,  lilunily  Ix.inU'.l,  oonvex  al..!,-  th.'  i.ick,  i-i..-.  iillv  t.war.!  'i.i  ■fi..n!.  '"  ''  ' 


'.lO 

ul  till'  Viilw,  wild.-  tl.r  curve  brciiK- ivliiiiiit.  /n>'r,.r  A  ■  .-illus  ^iliout 
tlire.'  tiiiK'.-i  iis  loll);  ;is  its  wkUIi  in  t'n.ul,  rxK  iiiiiii:;  ;  "in  th.'  liiiik  inii'- 
tliir.iof  Ihc  Ifiinth  ol'  tlie  valv,  ,  si.iiii-l  iiiif>  tluiv  i-  an  ,ii  n|.h_v-i.  in  front 
of  11,  of  (■(uml  wiillli,  -oiiK't lines  an  aj^iiairnt  cMciivion  of  the  callus  with 
a  incilian  lidi^c  (livi.iiug  it  Idiytliwi-o.  The  villus  UMially  has  a  tiansNor^f 
rai-i'd  ihr-fa.l  low  .nis  the  po.^ti'ii.ii-  riiil,  ami  soiiu  times  luiothfr  lu  ai  llif 
fioiit.  A  faint,  narnjwly  Iriani^ulai  hollow,  iii\  idi's  thi' .-.rii-  fiom  thi- 
iiiiincssion  of  the  lali'--"'  inii  tics. 

Tho  iloisal  \aUi:  is  ililatcly  orhi.  ul.ii  in  lo.ni,  willi  iiuor.^iariioiis  uinlio. 
Thi'  valve  is  -onu'wliat  drj.fcssi  il  in  ihc  inidtilc  ami  tow.n.l  thr  fr.,iit. 
Inh  I'n.i-  -  'Ihis  |iart  of  the  valw  r\!nl.;i-  .1  niniiiim  -(  iliiiii  in  lln'  [.oMi" 
rioi-  .|iiail.T  of  ihf  vmU.',  ami  l»'!nn>i  it  two  lati  r.il  -.(it;.,  that  fork  lion, 
near  thr  llliiho  ;    thr  plan'  of  the  latrial  inli-cj  -  is  faintly  iiial  ki'd. 

.sV„/y,/»;-/.._llf   tiiio    roncnuiL-    riiL'es,   ,is    with   ..tl  11    f-iiiis    of    iln- 

-|llH'il'S. 

Sf.-.  I.inj^th  of  M'litiiil.  -  mm  ;  wiilth,  i  ;'  mm,:  liii^ht,  1  111111.  to  1' 
iii'ii.      Dorstil  irimtli,   1  ;  mm  :  wi'lth.  -  mm.,  h.M^'hi,  .ihoui    '.  mm. 

Ilnn.n,,    „i„l  lnr„/,lf/.~\'\ut',    -ro,-ll  ish-^1 .  y    r:l!,-ifoil   U-   salilKtOIiC  of       K 

2  .-.  lit  |;ll^ahi  !  rook,  i;-r,isoiiii'.      Not  r.aii'. 

This  mutation  shows  a  ohani;i'  in  th"  ilir.-.'iion  ■  f  .1.  j',--.,(riu  of  ,i 
liij,'!iir  hori/on  'iLscribcd  Ijriow, 

Thr  M-ntial  vaUcs  lii-  on  their  sid.s  on  tlie  '.lyt  rs  of  the  roik,  liut  -on;. 
■  lui-als  are  on  1  di,'e. 


AricullIM;.\    IM.'OAM' 


'I.   1 1,  li,i;.~.  -  "   V  and  '■>  ■i-f'. 


Avr.  it!.\i.i 

|.|o;lV,.,. 


A,o,ti;ia  i.v.'ir-.a.n.  -Y      .V;it.   Hist.   .-^oe.    N.  1'..    IhiH  ,    \  ol.   iv,  ]i    i:":' 
pi.  iii,  ii5,'s.  2  '(  to/.  :  ihid,  [i.  :1SI'|,  pi.  xiv,  t'l-s  2  a  ;/,  ;iiid  :'.,  .'  ,/. 

.>!iell  s'il)-t;iliie    ii!e;ireo  eorne.ai.s.       The    thin    outer    ■  1  list    -oini-'iii:. 
w;inliiiv'  from  eoiifisioii,  ahr;i.sinn  or  alisorptioii. 

\'entr;i!  v;ilvp  oliliipie  cimical.  with   a   proloiiLTed   lieak.      (.'ardiiiil   ;ui 
ii:irrow.  a~  is  ;ih()  thi^  pseudo  deliidiuni  ;  in  ihe  paeudo  deltidium  near  >i..- 
;ipex  is  ;i  small  oval  tuhercle,  liitween  which  and   the  apex,  the  forum  n 
is  -uppoM'd  to  he  situated.     The  valves  "lope  eveii'y  down  from  the  ;i|  .  ■. 
to  ihe  anteiior  timl  Literal  iii;irgins.      Xo  ^ood  examples  of  the  nil''-".,- 
this  valve  h;ive  been  ohtained  ;    imperfeet  ones   show    two   va.-eular    lit..  • 
eiielosinu:  .1    narrow    \i-eeral   callus,  and  exleiulinj;  as  far  down  from  t !  .■ 
apex  on  one  side,  ;is  the  liiime  area  does  on  the    other  ;   the    front  mir^ 
exhibits  on  the    iiileiioi    a   row    of   aliout   ten    iinliatin.LT   \;ivjulaf    li'i;.''-. 


•.  f*-  .  ■!•■  ji.  ■y"'^- 


1 


9i 

This  valvr  is  „Ur„  uii.inli   ..  w,th  ,,„.•    - .,„„„    .,  ^„,  ^    ^j,.,,„„    „|,,,^^.^^ 

"'■'•'■•■""■'"'■"'"■"'"'"'•    ^      'kin-'   (..■Pi..,,-    M    ,,„    „,    •  ..     ^.-..^rii^.t    t!,.- 
sli.  ll  .  cirivsp.ii.lin;,'  111-,-  .ire  i..iiriii  ..i,  ili..  ,l._.;i  j.li^il    ,,,..,"' 

■'■'"■'''"•""'  ^"l^"*-^''......!.  an.l  l„,,,.,il_v   ,,„„„|.,|   in   ,,,„„      ,|„.  ,,,.,„,    ,, 

..ttl,..  .U.t;K-..,.s;,n,.,l    ,,va   i.'..H.-|,.,;,.,,,.,„„t.i„.,„„|„l,„l,i,„i    :.,..; 

by  u  sl.^ht  .l,,.t,.,,in-,.f  ;h..  .,1.,,  ,„  t,,,„t,  ..wr.  ,:.,.  ,  ,.lv..  ;i  ,.,u,  ,i..,i 
sh-htly  tn:n,.„iar  n.li..f  M,..  „.',  ,-,.,.  |,,  ,,.■  in,,,,.,  .i,,,,  ,.f  a  ,.u.  „f 
in.,-,-!,-,,,  ,h,-   un,i,„,    Hi,,.,,,-..   ,,    !,,,v    ,i,i,-..   ..M,.u,U    ,■.,,,,„,,(    ,^,.,,„.    ,,„ 

^^''^'■'      ^"'  •"f"-|"-'"i>   'I I--   .,!    .1,,..   v.Uv    :>,,.    ,!a, „.,„.,!,  an  i  .„.. 

..I  uv.o-  -i,„,M,s.  .■,„„.-„tri,  I,,  •!,.-  ni.l,,,.  i„a,ki„-  .,,,..,,  ,,,•  „,,,,,.,, 
111,1, ■lit  if.  "  T  '  ■ 

.^.■.,/;,'»,v  A  ~.r..n^l..„s,.-^,.a,,a  m..,-,  „t  ,,„„,. „,,.,■  s'.-ia  „„  ,1.., 
^rrta,;f  uri  s,„n,'  .■Naaii.l.-  ,,t  li,  s  s!,.  a,  ti„  ,,  l,,.,,,^  .I,,,,,^  ;.,;  ,„  (,„.  ^j,^,  ,. 
..t  a  l,ni:,.,n-l,,..  11..,  «■,■,.,;  ,!,...„  ,;,|„..  ,,  .y,y,  .,,„„  ^,.,,  „,,^,,„i,.,.  ,  ,  .,^„,^ 
,.!>jr.-!iv..;  sIh.w.s  a  line  -i.uiuial.,  I  ^u^ta,  ,■  uiih  ,,-,a-i,,„al  ,,,u-,  .,f  .■..a.-c, 
-'•■'""''-  l""^'""'  l"!l'"oH„.a.t,„-.n:..  "n,;„  „„„,.,■i.i,ia,„l..uiia,.. 
lll(■l,.  is.a  Minilai'  ,.,„aii,..,Hati.  n.  I,i|.  !r-s-  .listiiK-l  tlia,,  .!:,,  ,,„  ih,.  .,„_ 
t't'.'  .if  (111'  ..uliT  iavc,' 

.</:■,-   I..;u-ll,  ,.r  ,1,..  ,,.,„,,i|    vai...    ,:,    ,!„.    1.,,,.,,.,    ,  ;,  ,  ,,^|,i,.,_    ;;    ,,^,, 

""''''•  -    """         ''I"'  'l'"--   ^■ilv.->  ii li,  ,liai, „.,.■,•.  i.  !■  „.,i,,      '|,.-|.ih    ..t 

''"■  V''"".'!  vaiv..  tV.,i,i  ila  l^ea'v  i  i  i„„,  ihai  ,  ,f  i  i„.  ,|,,; -.t!  ,.,  ,  |„.  „,j,i,  ji,. 
\  iiiiii.  A  -uar  iiia|,„i.y  ,,f  (i„.  v,,l,,.,  ,,..  ,„„i|i,,,  .„,,■  ,,,  ,|,,.  ^  .^,  ^,-,^._j 
i;i  tl,.'  ,.iai;i,,a!  (icM'i  i|,i  ii.n. 

^  //■.'■/:.»-',..//o.w/;/,,.--ln,h,.  A...,.,.  .,,„„„„,„,  „„.i  1,...  ,,„„„„„„  „, 
'/  '.M,.-i'.,  It  IS  l:u-.-n  ,,t  !!..■  upjir,'  lil.la-ininiati.  I  >u-a;,i  l:,-,.„k,  K  ,. ,  ,„:;,., 
''l'"  l'i-'"ii-  ^'''-v  il.n.  ^ii.i:-.  ar-  •  ,ui.,|  ,,„  ,|„.  iiij.wiy  at  \'.  M.Vi.,,/, 
in  As-iv,.  , . 

I'iua..  i.sn  ,-n,„l  ,l,-,i  ,,t  v.-i,-i,)ti,.n  in  i|„-  i'.,,-,,,  :,t  tl...  u  „.,a!  %aU ,-,,,}.  hj. 
S'l'.-i,-.  Tiip  iiiaj,.iatv  a,'.  ,.:  >!,.>  (Ii„.,a;,-:.,n-  .,iv..„.  j,:,r  s,,i,H.tiiia-.  ;i„. 
Ai.itli  ,.f  til.,  valv.,  is  ,.,|„al  t.,  .:„•  l,,ii-,.-,i  .|i,;, .,.;,.,■.  a:.,,  r!,,.  ,■.„,, .,.,1,,.:^ 
tm-iMws  ,,t  -fuwili  ai..  ill  -,,,11...  .\aiiii,|,.~.,,i,|',.!,„i,;,i  j.  ,,,  ,,,^, ,,],,.  ^,.,,,,  '  | 
w.lv,.,  w1k.„  sli«|,tlv  ,li,r„r,,v|  ,,l,li,,,„.!y,  ,1,,.  ,p,.M,-ai,  v  ,,.■  ,,  unnui 
1;  :il,hi>t,aiia 

T!.issp.;.a...,liliV.rs  f,,,i„  all  „tl!.Ms,,r,l„.Ar,.,i,..,, „:....„ ,  ,„  ,„...,.xo..pi   \. 

/.  ..^//.'^cf  111,-  IV„t„l.-, Ills  tauna,  ill  th,-  1,1-',  .,;,-r!,ai.j;i„s;  a|.,.x,  w!,a-l,  "^ 
M  ti„-  typical  firm  pr,,j.vts  ,„i,.  ,,uari,.,  ;,.-y,.i;,i  ,■„.  l,i.,.',,f  .]„.  ^,.,l'\..,  l.,i-; 
HI  '.MP  variety  fn)iii  Assis,^  ,,  ,,i„>-tliii-.l  h.v.an.l.  A-  a  i.-.ii,  „(  th.-i,  i',,,-,,!" 
th-  ventral  valve.  ,,f  this  sp.aaes,  i„  |,h,,,„  „(  ,,i„„li,„  ,  ,,  ,,  1;^,.  ,„^^„,.  ,,^ 
'lin...  of  th.  •  -lus  At  treta,  re-t  ,„,  tl...  .Lirsai  si,!.-,  ,  r,  th..  lava-.  ,,t"il„. 
-l.il..  in  w  .liey  are  iinlm,l<l.-.l,  aiai  ..x.a-pi  f,,,-  th.-ir  ti.arke.i"  c..n\  ixit  v 


■it,i,|..  ,, 


iP 


5.".      -*>.| 


yi; 


A 


|i...rM,l.!..li. 


Clj.inTt.i, 

I'lrl,      :,- 
th.    I.,  ur  ; 


I  li.-'I.ICtHI- 


,,,1.1,1   ii-    ini-iMkM,    t..r    111.,-,-      f   ;.    nnmitc    I.ii.'.ui.lla,      A-    tlu'V    .,.-.  ur 

.o,'t.-,vinv,.,tl,..l„v,-..f  ll,      .!;:iUMhry  al-M    snoh.'iv    i.rilll    thr    ..nil 

,..u>   ,l.|...t.,t'    tl...    r,,niral    1,.,.,l,    ...•    li-'n's,   l.iilli...l     u  M 1.  1  .la,  k  rnau,-l 

N.M.Mr.l,,.,!  ..,.vi,.~„l    \.p.l,.-:.    i.   .'i.    -nr.ll    .,•    tl...    uvn-   :.l,n„-lnn. 

i-lif-  ii   i!i  iliar  I--)"'  I 

Sm-  WiiliMM    |.    u-,,:,  lia.  .■■iri-,1  aM.-hli-M  to  Il,r    iv-,M,il,Ua.  ,-    i,i    stiu. 
,;„■■  l,.twr..„  ll„.  -1,,.11-ot  II'.   Mi.hi.l.    a.Hl  tl,-   r.ia,'l,i..i...:|,i,,in,|  h  ..  .-in 
,,„.■.!  tl...  ^-U,:.i   v:,h,.  ..f  a  11,  ,„hi..|  „ ,.  1  to  tl„-  tul.r  of  a   lly..'i,!„-.    I  h.  : 
>„    \V,lli,u„tM.a;M-.,.,:,i„tr,l«itl,  >!,.     -|..-i.al,..    •.....^lt.a^.     !,.,„hI    U  a 

j,„o,l..Nami.l.>t,., ,l..M^..„.      ■ri,i-.ull..>.-..  il    '!>'■   ^-'i"^''    ^''^•■J" 

<,,,,n.'ntMl    a. .'..-ih..    .rrn!-.!.-.'   .m's,,,.,!  i..ti„.    ^cnfa:    m.I- ot  n 

t„i,-,.f  llvuiili,,.-       Th,'^l.M-:,l   ^,,i^.■  ^vith  ,t     i-liM    Im,-,,,    a„.i   exc-uti^ 
u. „!,..,  ui;!,  ,.:..l>:ur.;li.-s.  .i...,v..,.ml,!..ll,- .■,■'•'■' ■^'"""■^■^    lly.,lnl,. 

A,i>-tai!.-,i....ur.ii-..i.  .■!  ii.i-  >i--i'-  ^-i'' '"'"  "lyii"-^^"  "''^  '"■" 

,„:i.l.    in    aM     u'li-! M:i.i.n.M    ^o'i,-  1..  .^  .  i  -  .'Lay  ..:  (  ^nrula  i  1  rn, 

N,.u   ,-<i-.  V..!.   VII,,    -«•.   1\'.  l-  '.',",. 
.        A  ,t,„lv  ./  1  ,vn,.,  ,,t  .!„.  -l,..!r-  ...  il...  1.'  n/..i.  i:.  ■■■■     ■  -t.al,;,.!  with  ll - 
vhU.-  ..f'tlns    p..ri....  1-,. ;;,.,!  ...  r.  V,  V  any  v.-nir,,!    saU.-.  Hh„wi,  -  d.-ail 
;,   ii,i, ■•:,'.,■.,  oallu-.     !"-r  the  i  ,•!  .  ti-.i, -hil.  ..I  i^.:-    -;•"  a->  xva-  lav,-  tl,.-ir:..i 
to  ,1.:.  u.\  ...,  tl,.'  f..n„.  ;--■;   ..,  an.l     r  - ...',  i...lh  ..t   ^shi.  h  ,.•  .-  ^  a  nan-a, 

calhi:^.       I'l ■•   .ImkvU.v   t;,.....  tl.r....  r..ii.i^ai-..l  i!..-    -am'    ->-ux:^   !'-  ^-1 

,:j„.,'.,    l„il  nf  :i  .liir.T.a.t   -}aca  ...  .-.nd  i.a.'ai  il  -.■vi^  ,  i  ■    th.'  iM'!"i'   I-'!" 
,„:,,i,„    |V„„„  |,a,.,ll,-l  I..  tl„-  S:,,,..,'.  ...   tlH.  ^.w.T  l-auu.  :    tlaa  a,v  .listn 

i;ui-hr.l  ti..in  il..    latl.'i-  i'V  liai.'  ii.na.,'.v  viv.'!..!  .'allu-.      'ill-'    'l.^cn. 

a.l„.-i„.„..l..a!i...  it :v!,i...l  f..,.,.   ,.1   .:.  /'-•...'.-  ^^^uM    .•(■>,.  t..-l..- 

tl,,ti  ih..  iH.iiui.-  n.  'h-  t..Mn  w/is  -l..n.!.Ta,„l  weak,  al..itr..iM  tli.-la.-t  ll,;. 
,|,i-  .:.,.ll.  „l...v,-i,il  It,  f,^!,.^.,.  sliM.^^  a  p.-il^...a  ,.ih...'ali.a,  in  .at-  .In.' 
ti.,n,  a,  i„il....i.U,Mh  i.o  .h;,l...  i!,.a-..  Is  ;i  ,,r..-u,nl.ti.ai  tlnit  tla"  p."!'' 
w;i..  ■.;-.,',.,..'.  .■ir.Mi.m  tn.'ani;,,,!  t,,-»in.'  in  tl,.-  .M.nvnl  ■  >  .t  tl..-  k.-:,  -■ 
.vl,i,.i,  it  ii^,-;,  op.nt:-  ....nlra.  It,,  an  .-v.-i,  ^!..l..-  .Lm^  th,.  l-a.-k 
1„„  in.nv  .,,1  v,l-.-.  ,-.l..-,-i.iily  '..ni;  ...a-  .  ^!a..v  tr.i.u  two  ...  t:,,- 
l„.Hvy    c.h   -.n-rl.-    il.i.,'.-.,  Hiai-kiii_'M,-n,:.-s..t  ih.-  uinwtli  ..1  th.-  -i..l:- 

/,.;.,;„,.  Ti„.  ,■,„',-.,.  r.,.'.-..,,t  tin,  ,i„-.-,..<  ha.  a  .,,ii'.-  small  tuli.-l... 
"f  in  lr.,nt  ..f  th.  t'-.i-aa,.-n.  T.v:  lltths  iV.  m  thr  ap-N  ot  th.-  v,-ntral  saS.- 
tl-,.-,  ;,u,|,.-illow  u..].i-.-i..ti.m  ll...  ini.-no,-  ...irta..-,  which,  hy  aiiV....^ 
with  inu.  /„-;,»-  -.h...!;. I  n.uk  thc!-..-^iti..n  .-Ml...  .:iailfal  luu-.-h-  -a. - 
«)„  ,.„.h  M.i....t  th.-  >ha;!..^v  ,!,.,.,--M..n  -hi.Uow  g,-...,v..  runs  t..r.-a,a 
I,,wa.,i  ih-  f,-..nl  ..1  .1:-  valv,..  Soni.-  .-Natnl.l.-s  4i..w  a  inp.lia-,  an.i  t^^., 
hvt,Ma:  -laa    it.  t...:.t    . .f  t!..-   ^l.a!!..w  ....p.-.-Mi,.,,.      IMnt    ri.lu.-s  r.u-nan^ 

•  Ir  vi...  U-v,  >  ■...  .■.Ill    \..l    X.,  )..  ^r.  |.!.  XVI.  f.-,  ■-'.'  .-...'. 


.  ^j: ..tt  - ?>^»H\%*»'i'-i.'.*2»-«i«i*ii&r-w?- .,"*-  'jmimfBSf^!vii\iamijmeii!fViWk'y\&r^".J3ie>r^^ ix.m 


/,ll"r!',r.  -Thi  '/-/■>.(/  ,„',.  Ii..-  insi.;.'  ;c  ',  •ii.iP  iiiu  '  a..  Inm  u!  i  lIl'-'s 
I  III  s..iri.>  v;il\.'-  thr  iiu-dian  li.l-f  f mi  i    :  ^  ,.hi>  -o  t'.ii  ..-  I.,  .ir.  i.i.>  tlir  |.  t 

..I    til.-  ,;,l,lilMl    mil-.,  1.-  :     ill  ..tli.Ts     U    ,.v        11.1-   1,,  til,-   |,:i,|,li.-     ..t     tl,.-    vhI-.o 

A  i«iir  i.t  nH-.ii,.ii  [iit.  ;ii,-  -.,m(--in,i-  ^  -1,.  !„-,ir  i!,.- ,.|.,i  ,  i  il,,-  i,,.-,Mn 
,T|-t  mil,  -nil-  OH  i-ai-h  >ii|i-  ..f  11 . 

Aii:i.iMM:,    i-iiii\M>,    i-i:ni\.  I'l    II.  ti.'-    •)  ,f-r 
r.tlll,    \..l.    III   t     S,,-    Ml    \    II.   ^,.      ;,      ,,    ,;-,,,  |,|     ^,,^  i;^,..     ,   „_^ 
V'  ,,t,;i/  r.i/r-  I  i-hirii,'ular  ■  a  iit .-.  ;.i,-.ui     i  w  j,--  ,-i-  i.iii_  ^i-    wiij.-.  pr- .iMir.r.j  M   t ,,,, 

int..     ;i      |,,„ir      |„,i||l.-.i        l,,-:lk,      ,-lll.i      ImuiMmI        :,h,|      l,r|it      ,l,,U|i      m      t'-'.  .Ill  ,    '  '    '    '' 

//('.(•«.<,-.-  -TliU  -xl.iliiu  ,-i  li.iiL;  ii.iih.wlv  t;,)..  i-iii;;-  ,-;,rii-  i,ii:.;i,aUi,i,'  in 
the-  l..-,il;  at  till-  l'..i-.iiiii-ii  ,  till-  culiiis  i.-.  ,-i  il.ii.!  ,,j  t';--  S  ii-il,  ,it  (i,,-  -.al-  e, 
"!■  nmrc.  In  tV..ii!  ..l'  ihr  c-alli|-  i-  a  Oi-rlnv  I .- iii .- ,  i -,-  ,..-i,|-,  >-i,  .n, 
nnrl;-!!:;  tin'  jiiisiiioii  i.f  lli iitra'  l'i-.'ii    ..t  iini-.  i.  v 

Ti„- ..'.,-,v-t'  /-.('(■.    i.-,  niai-ly   .-inul.-.i.  j.i  i. ].-,-;  ii.;.' ai  t..,-  l,a,-k,  »la-f<'  thi-ic 

i-  a  Miiiii-w  lia(    low     cak.  anil    i-..UM.i.'.|    .jowhi ,-  al     tii.-  ti . -i,:  1  l.a  n  i  ja- 

i-lcs.  //,/.<-(./(-.  A  lu.-.iiau  >i|ituiiii-  \i-iul.-.  .i;-.i.iiij:r  1  ia-  l  il^  ..t'  th.- 
.-mliiial  iiiusrl(-s.  A  >!iallii\v  im-iliaii  i  i.l-.',-  tra\t'i--i-.  ii,i-  iiii-i-ii.-  ..t  tl  .■ 
\a  V.-,  wliii-li  is  ;lalt('iii-il  at  .-a.-li  si.lr  la-ai  tin-  liiii;.«.  Tin-  ..l^'-  ..!  i)  ..  h 
-.t  thf  vaUcs  ai-(i  llattoncd  ami  liii.-i,.ii<-.l.  al-..  tla- .-|-i,-ai  i!,ii.i  <.t  tia- 
■..-Mtial  vaho  is  tliiikfr  than  tla-  uiiilll.-  .,('  ilait   v  iho. 

>.•/./(,/(.;•,.. — 'riij.,  i-i.ii-ist><  ,,i'  a  \,-i-\  tin.'  ti.ii.u:aii..i:.  uitji  fr(-,|  ;ei.t. 
rhr^ail  like,  con  .-lurit-  i-M;:-  -. 

.Si';-.  — \'(-iitral  vaU.-,  l.-ii;;tli,  ,".  hiiii  .  wi.Uh.  -J  inii-..  ,  la-lu'lit  "f  tla- 
-■anliual  ai<-.-i,  2  inii  ,  |li.i->al  \alM-,  'J  liiin.  in  i-ac-ii  iliaiin-ti-|- :  (i--|.t h, 
^  iiini. 


ni-i.,ii:ian    -iiaa- 


llori~.oii  ,uirl  lucnlity.  V.  '.\  n  l-a-i-  iiftiir  Ul-p.-r  Et.  !ii 
at  Hugaid  lii-oiik,  Kscasi.nic  i  ('.  \\.\.  N.  S.  |-'i-...,,ui  i;t.  h,  this  lo.k  t:.<- 
ventral  valves  (.f  At-rdtlivi-ii  lii-  tlatMiitiic  :,ivi-i-  .\l-...a  \a!vt'  appar 
t'litly  i.f  this  form,  3  ■.  L'  iiini..  t'r  .in  V..  ,'i  r^,  i.oc-urs  al  (.iliis  ianok.  a 
braiu-li  i)f  Indian  l.ronk,  I-;-i-asoiiiK. 

This  iiuit-ilion  is  distin:.'uislii- I  t'lcai  ih.-  tvi'i-  l.v  it-  uiratpr  size  i'.nd  Lv 
the  [.!i<i>,i'ssion  of  a  tliickfiicd  i-,i!!us. 


■K-^ '- aS-IB^^i 


'J  4 

Aci,niini;\    I  LOW  I  \-i  li  \-.~  \,    I'i    I  I,  li:.',,  ."i  .»   .■ 
I'.iill     N;it     Hi, I.  S I   N.    r,    v,,|.  n,  p    :'.^'.\  li^s,   .■'  -r    . 

^  ■<''-■'  •>!.!>     llio    /•(.//.(/    r.r'r.     UtK.wri       ■|'lil-.    U      linil.    liiiinil   -uvi   ...iiMil. 

I iilfrh.r.  Tlii^  [,ri>sc.s-i'-  H  iiai-r, p»  rallns.  t.Mii  i.|  li\.'  I  iiiii'>  m-  i.'ii;,'  ;i> 
"idc.  .111(1  nctiiy  ■!  Ihiiil  ol  ill.'  Iciiimli  ui  llic  >li,ll  At  the  tV,,i,l  i,l'  ih.- 
'Mn-  ar.'  tw.,  ,-,111  ill  ..v  il  ^,  ir>  diviil.Ml  l._v  ,1  faint  -p|.liiiii  'I'li.'  ■■  illii-  1-. 
i''iiica\i'  and  cit.'icil.,  [..vk  ricailv  t..  tin-  li.al. 

N-v/yj/.,,.  ,  ^-^Sdiin  tViiynii'tits  i,t'  llir  sint'ar.-  «hiili  an-  |iir..iMi;  ^li..u 
lihc.  ildNi-  >ci,  I  .iiii'ontiii-  rid.:'-. 

Si:,'.-    I.fhL'lli,  '_'i  iiiiii    .    \' •  Itl;,  -  iiiMi    ,   linulii,   I  '.  iniii,  ' 

//•■/■>:.//;      ()/,./     /,..', f/./y,       I.iiui'r      layiij-     ol      ihf     a?-i-i'      I'..    "     •        a! 

l>LiL'a!d    l.ro,il.,   l-Nra-.iii.'    iC    I'.  ,,   N    .>«.      Alwi     .    d.ail.'l'iil    \.'iitral    t'!..ii 

Iv  •'•  /:  al  (lillis   Indian  Imiok,   K-,  a-Mino.      S,-;,m.-. 

Ilii-    nuitalic.n    c-    di-linL;iii  lied    I'miii    llic    ivpc     an.i    t'liiMi    imMali.a 
/'/■u,,.'   Iiy  its  iiilmst  r'(iriii.  ahfi  I'loiii  /•rfiriii,  tlic  l\|i(',  iil-ii  l.v  ll'  ■  |i(i-~, 
-■iiai  1.1'  (I  tidfkpncd  ralliis,   l'"r.iMi  ilii'  inulal  inns  and  tvpi'  nf  .1.  J;^,i"i,i  \,\ 
llie  nanii\\  iicss  of  its  c  1II11-. 

< 't   till' two  sjK'ric-,   (if    AiTntliyra   licicin  dcsci  ihcd,  ..-«//(((^/  wa- f.ain'i 
.specially  to  cli.iraitci  i/c  llic  lower  lialf  of    I  lie  Lower  Ktelieiiiiniiin  fam.  . 
lieiiii;  foiiiid  iiio^t  aliuiid.int  in  the  middle   inea.-^urc;  of    tlii>    set    of    lied 
It    i-    not,    however,    limited    to    these    measuirs,    but    by    mutation-    1 
sparin:.d\   repre.setiti   I  in  tin   iipjier  part  of  this  lower  fauna 

Arriilhi/rfi  pmariii,  on  tjie  contrary,  ha<  lioen  toimd  miU-  in  the  I'p].' 
Fauna,  and  mostly  in  its  iiii.dier  pari.  v\  here  some  layers  are  crowdi  . 
with  tliousHni.    of  the-e  litle  -hells. 


C'.lli|-:ir;iTl' 

il>Mi!;,n,. 


.\C'I{0-r|^i:T.\.       Kutorga. 

While  this  1;,  nus  appears  as  a  contemporary  of  Acrotliyra  in  11 
earlie.^t  Basnl  Candirinii.  il  seemin^dy  lived  on  after  tlip  lattei  Inid  pas-. 
away.  I!ut  throughout  the  Coldlirook  and  lower  Htcheminian  ineasiir. 
it  is  (juite  subordinate  in  luniibers  to  Acrotliyra,  and  we  have  not  fotin 
it  at  all  in  the  upper  i'^toheminian.  'l"hrou>;liout  the  true  Ciiiiibri.in  1 
the  .Vcadian  I'rovinces,  however,  these  euiiditions  were  leversed.  l. 
with  the  doubtful  exeejition  of  I.'nfjnhlhi  (Acrnt/i,/rn.')  iiiiln/n  nf  ti, 
Protfilenus  fauna,  tin  undoubted  example  of  the  genus  Acrothyia 
unknown  to  me  alnive  the  Ktcheniinian  hori/on.  and  Aerotreta  lia.s  H: 
pos-.ess;,in  of  the  field  in  the  higher  (^■lmbrian  zones. 


-jj 


■P^"^*P"i|i 


.^-■''j U^m''-m-  -'^♦^- :«fcsr»'«i^5^tJKi-"^"^WS 


A'  l:,,||:i  I  ,     I  AIM  I  \1  \,    !■  .    1  I  I.   |,_,,    -  „  , 

Hull    N,r    Ih-t.  S,.,.„,  N.  |;,,n,.k,v,.;   ,,.  ,,  :;:.,,,,:    ,,  ,-.,    .,  „  , 
:'''''7'""'"7"'"''^" '-'f!v  -h.-a.  .,...,■.  ,„l„  llJ.s ,, 

^t'  7;;  :""''"?''^' "'""'"■' '■■'■ '■•"^'■' '•-'-.■^..ni,,. 

""'       ""■     -"i"    -'■■!"        "t     til.'     I.lu^r  a...,,    ,,,.  ..,,    ,„.         /     ,  ,         , 

',' --;'-"— •'. -.,.„,„,.,„, ..,,,. 7,,:;  ;„;,,,,!,",;;.';: 

■'"•I"'"'"''"   I'"      ■"   "^  -"!•-.  "l--un.    ,1,,,,,,  .   ,  „,,,„,  ,|„.,,„„„.  ,„.„„;,.^ 

I'V     ll-li;liiv     M'Ol,    Uitliil,     tllf    .■llvili.il;;, ,,.,,,.    Ihal     -1 

Til.-  c|..,.al  vih 


!r  iiiiliicN  [i. 


""■';"""•"''''■'' ;- '""  ^'i-i"b.-.i.  ..h-.i..,.,'  ,„..,„„i.„,i„ 

.u.  s, ,...,,,,,,. I,,,,.,!,,.  .i,i,.,. ,,,!,,, ^,,^,, ,,,,,,,.  _,,,^,_,^^^,^^^ .  ,|,^_^^^_ 

':";'""""■  ""■'''^"'  ^'""^  """"-'■''    "Mi,,  .^  ,..,..  .lM..|,a„l,.n.,„u.,„l 
.:,of,-o„t.      /„/.,■;,„•- 1 -n,!..,,!.,.   1,,,,^    „   ,    ,„,.   ,.    ,.„   ^^1^^   ,_    _    ^^^^|^^^_ 

'■i'"""  '••'"■^  f"i-«.,nl,  tlMt  f.„ks  ,,;M,:,t  ,,  iini,  ,,f  ||,„  I,  „,„„  ,,,.   ,,^   ^    I 
f-...l..^lnn...l,n...f,.,„.,h,.   s,.„.,.    "■■.  u,...,,  ,1,.  f-.k-.  :/„  ,  „„'j  „f ',  7 
l.T.:.'tli..tth..v.U,.  tm,„  ih,-  l,i„p.,  ,!„.  „„„i,,„.   -,,,,„n>..a|,..,..n.    wi,i... 

,n.i  ...rnnn.t,..  ;„  a  ,,.,i,„  „.,a,.ly  a  .luH  n.,„„  ,i„.  ,„„„  ,„  „;„  ,^,;^,.      ,  ^ 

■acl,  s>.l..  „t  tlK.  uu,Un  an.  ,,,»  „f  ,1 anlinai  ,„us,.|,..  ami  „„,.i,„.  , - 

-..lvaM<v„f   ,l,.,n,  an.l    n.-ar   tl,.-   ,na- „„.  a,v  lar...   ...,.„,    ,l„.   la.,.,.! 

liillsrit's 

The  marsins  „f  l,o,',  vaK,.,  air  l!att,  ,„.,|  a,.,i  tln,.k,.„r,| 

.sW,/^,/.,-..- .Tl,,.  .slu.ll  has  a  ,lull.  annut.iv   ,.ra,u,latnl    .,„-fa,  ,•      ,.■,■„  . 

winrl,  nil,  „arn.«-  ridg-s  ,,M,conh-ir  h.   ,|,..   uinlm.  ui,|,.lv   .,,a,v,l     i„    ,|, 

niM.iU.  of  .1,0  ,sl„.l|,  ,„oro  clos,.ly  arran.-o,!  t„wanl  .h<.  ,na,i;,„    a,„l  rl,J\, 

cmvvde.i  ami  iiat-row,    .,1  p,i.-li  <i,h  townrd  tlii.  hiri-r 
.Vo.|.-V..,ural.  J.  „„„.  1„„.   o^   ,„;;„„„,    ,,,,„„„,  „„„     ,^,^,^ 

'•"■"''•  "^  ""•  ^ '  111  til,..  l„.i^.|„  isahou.    ,  „„„. 

,/'T7"f ''  ''.<'-'■-.— l.al,...f,la.|.;„h.,ni„iana, 

A^^lso  I-..    1  /■. 


Vai:.  l.Ai  \,   Vi   III.  fi-s,  :!  ,,-r. 

I'.iiil.  Nat.    Iii,t.  .S,.r.  of   .s.  I!ri,u..wick.  vok  ,v,  p.  .".IM.  pi.  .vv,  fvj;^.  .'l  n-r 

In  e.xan.pl,.s  fro,,,  I!  ,„,da,-y  l,r„„k  ll,r>  f„r,„  of  ,l,o  .allu.  ,„  ,h,>  ,„,,.,,„,  ,.    ■  . 
■■!  .a,.  r.n,r.,/  -v,/,...  v..,rios  fro.n  a  perfectly  circular  clovntion  to  one  that  '■■■•■   " 


;  .A  {.:-rm4{^->m:mr^'  -':^7tmm^m 


.  111. 


,.  s„„H.»l,M  s,,„,-,r,.,l,'Utl,..  sil..-.  II...  U'-.'-n.,  ..„l-Hl..  ..t  tl,..  .allu,  .- 
„„„f.«li..l  ,h,listin.t.  "„  ,.;>,l,  si,lr  .,f  111..  f..ni,M..n  iv  m.mmIi,,,.  i.  -a..,., 
,l,a.p  huruw  ,l,r.-.tr,l  l..r«.tnl     h.  t  „•./.„■..,/  n,lr.  th.MU.|..v  ....,1  fntrrt.., 


tl 


I'' 


Vilh 


lilt. ■liil  .l.i|»'M  ana  111..  ~'iiii'-«lnil  lint  11. -l  niit.'n'.r  ^l")'.' 
a,n.u.unlitra,.,...amn.P  Tl„.  ,„,,,.„„  >l,„«s  a  ,Mt  a.  .!,.■  I>  lu.-  a,.:> 
ul„  hi^.Kim.w,  at..l.l...i..">n.nr.,.v  ,n...li.n  li.lp-  run.  n-ailv  ...  tl,. 
,n„l.il....f  tl„.  Nalvo.  An  inr.,nHi.,.M„,«.  lat-al  !„.„„.!,  Ih  iiM..«n  ..il  ..i.  I. 
siilf  ,.f  till-  iiii.li.i"  ri.lg... 

//,„•,;,„.   and  /...■,./<  y       Th..   a-,i-    I'     1   ■/,    <">    l'...m,.|.l.  V    liL'-U,   T.-i 

v.i.if,  (C.l!  )  N.S. 


r)f\.-l..|.|n 
..f  .\a..!i. 


Al  1!.>II;K  I  A         ^1'. 


at    Y'.ini 


A  si,..,ii.-  .,t  ihi-  .^.lUi'^ infill   til'-  --in.Nl.in.-    <>(    \'-    -'■ 

,,.,int  with  /.n,.jn/,ll.,  S.!.r.nn.      Il  .-  .an,  .^n.l  .m,K    ii  .l-f^^il    ^.'l^''   I'" 
lii'i'n  iVuiiii. 

ItKVKI.'il'MISI    .>K    Ailliill:llA 

This  is  on..  ..f  tho  nios,  ,..„s..,v,vuv..  ..f  th.'  yepaTa  „f  ,  i„.  Can.l.nan  a,. 

,),a,.vi,.i«n.      Tluui^h  Its  s, i,.s  ...a-ur  a.   lut.  nals  at   van..Us  n..n/..i.s   ,., 

th..„.  Systems  th.-  ..nitnrn.ilv  uf  s.z.'  a.ul  ..uli.tu.ii.K  .s  ivinnrkahl...   1  h-u^  , 
„,  ur.itWm  as  r-u'anl.s  th. .  •  .a.l.T  surfa..',  th,.  vata.-ns  -si,.-.-...s  .,1  \.-ynU;-^  > 
present  .liir..,pnces  ot  tn.mUUnu  «f  tli-  .n:.Tinr  „f  th-  vah.-s,  .•s|....-.ar,y  ■  : 

,h,.  vrntral  vaUe  l.y  whi.h  they  .nay  he  .lislii,.^.Ush...l,      ih.s  n.ay  !»•  .... 

bv  ...nsnlli..-  th..  ti-.ires  of  son.e  ,.f  tl..'  Cana.h.n  I'a.nhrian  sne,..     ., 
on    plates  iii,  iv  an.l    xviii,  whe-e   ..s,„.,.ially  in   the   n.....l.ls  of    heventi. 

valves  ...ark...!  .l.tVere....es  of  fo....  ..f  ll   ■  insi'l"  •<><rf^ice  is  ap|.arent.   As  ■ 

.Mr.ls(hem..,i!.ls.iftheinie,iofs.,f  the.|o,.salsa's...tl.e,litV..,-e>.,..'saivsu' 

^i,.ntly  .na.k.'.l,   C.mpafe  with  each  other,  (iuures  '-V,   1-  .an. I  '>'■  -i  i  : 
iii    -If/  of  ,.  at.-  Iv,    a-i.l  tij,'.  2  of  l>late  xviii.)     The  ..niain.-ntali....  v......<i-u 

,,f'a"'nn..    ..aM...emri.-     stfiati..n,    o..ly    visil.l..    with    a   stron-   lens.       li  . 

si/e    .li.l    not    i.iL-.eave   more   than   al)....t   f.nu-foUl    i..   a.a-a   m    th.   vv 

spate  .,f  ti.n.-  invlu.l-.i  m  the  Can.!,,  ian  and   ( >r.lovieia..   .SysM-.ns.     Co,,- 
trast  this  with  I'aradoxi.les,  which  i„.reas.-.l  in  area  an  hundred   luM    ;.. 
th.-  th'St  two  suh  faunas  of  the  l'a..a(loxid..s  Z.me,      Th.'se  sub  faunas  i^  , 
ha,.8do..otc..u-ri,i..re   than    a   twe..t.eth   ..f   the   space  of  i.'.-l..^...a]  i;,,..' 
rej.repented  by  the  ran-e  of  faunas  in  the  followint;  table. 
The  series  of  Aerotreta  run  in  .size  about  asf.illowH  : 


■,«■.•■  :f  AT  U~rti?5Sft- 


1,^. 


r.-:i 


h,   \MIh,  ,  .,, 


\  .1,,. 


I.l!.:i 


;       V,   |„|'.ll..a      I 


III,.,.,    I' 


I'- 

V'h'i' i,,;,„.  I    ^  r.ir.!i,,i,.,  r.  .    , 

i;,,  I;,  ,„„„,„.   ■,      \.L-.r„„„,.  ,|;,11     U  ,i       • 

|-  ,,„,,,  I  A    i."'n, ,„>,].■.  I  I'l    v..  I,.,      I 

''l','r.i.|..u,lr..  I  ^-   ''■■"I'll  :  I'l.   VM.  I,:-.    I..  1. 

I'.,!;mI.,,i.|.,,  I  \-  -"'■^iili-.  '.    S,  ,  I,..  I,,: 

'"■'■••  l'^'-  '■•  \.  k"'M,iiM.  il;,!,  ,,  U.,1,,,,, 

'■'••",*■■  A.  l.i-.Tt,,,«    I'l.  ,,,,...,  ,,    ,  ■ 

■"'■'■•  •)■  '■'■  -■<■., ,!i-,S,.  I.,.  \u..^,;, 

"I"-  A.  .,,...   PI.  vun.ti.-    1  .„    1    ■ 

,\'"''i-'-  A.  ;.'.'n,„K,.  Iiill„,^„i. 

'•"""i'll".  A.  -111,.. .1,1.;,.  Kmi..,  •,,  •■ 
A.  \i,l„,l.,„,i,  |,,,,„|.,„;.;. 

'■"■•■■  "■  A.  l,,ib.|,  ,i.,tT;.n.|.. 


.'   I 

I   •. 


-"  II 

-"  1   .: 

I  I  :j 

-'  I    2 

I 
I. 


'•   "'"  ' '''■'■■'  '''■■"  ""I    ""ly  ;av    11,..  I,.,,,.,.  .,,„„.i„,    .,^    .,  ,,,,, 

.w„l.„,.sa,on.«.lnJ,,l„.n.w Lv   .■..■....,.  i-,,...  ,.,.h.i.,.  ,„,,.,,„,,  ,,., 

•w.ii„„c,„ni,n.,wti„,i..i,..f.,M.i,.  Ti.,.,„i,..,..„„i„„„;  ,;,',,„.,,„;, ;;' 

""■'"  "'''""•''"■''  i"  "-  1-i^'l.   ..,nl,on..,l  ., i„.  ,.,-,|„.,.,.,l,.,   ,,.„  ,„„„„ 

I'or  iiiforuKition  rv-anli,m  s,nvn,l   i;,,,-,,,,..;,,,  s,...,...,  .,f    v,r..tn  ,      I 

;:::;:'r^:™-  ^- '- '  "'■  -''-  ■■■■  --^  •''--■: 


-3 


I'-'il.   I'.  .S..  (i,.,,l.  .K,in,.s    \,,.  ;;,,,  ,,    .,^ 
n'lvui-..  .\.   V..rk.  .•,,■.,,1,  S,,,,   \,i.   .N   •  11     .,    ,.,,; 

: 'Iran..  U,,y.  .s  ,,..,(■,,„. ^  \-,,|    m    ,,  V    |.     ;.; 

5  r.r.„'l,i,.|KKl:i  p,ii„.l,,x.  |!...|>.  s«,  1.  „|1    ,,    i',; 

•   \:it.  Ilivf.  S,K..,  \.  I!.,  l!„ll.  X,.    .X  jx.  ,.,  ■.;,■, 
'■  l>i.-SI|.,riMh,  i;i.,p.M  L'liii.i  :i.  |..   I,; 
+  1  l'^il.'..»,ic  K„,,siN,  V,.l.  I.  |,t.  I    |,  ..|,-, 

?«  Mnn..,-.  lir.  Hr.-.chi,.,»>.l,,,  V.,1.  I.  ,,i.  .x\  |.  \-,,|  m    „  .,„         "      ''  '"  '' 
■^v«^.  .Silur.  It,.!i,.|„,  V,,l,  V,  pi.  ;i,-,. 

"  — C.   R. 


'M^i^mtBrnasmiimijCm  y-saxx 


1 


\.  t..tl,.-I. 

tt  k    I, 


»8 


.\tlt()T)||:|,|.;    l.ihiiar^M.ii 
A'  HdlllKr.K    WrA         n,    V     I'ij.^     |„  tr.  /Mllcl   •_',.  ami  /. 

Afr.ih.h  ,(.-.  I,  II    Np.      N,,(,  lli^i.  S,„-.   Hull,,  vol,  iv,  I.,  l'Ol',  pi.  iii,  (1-h 
II  I.I  A, 

I'.ull     Nut.    HiNt    ScKv    i.f    Ni.w  HniiHwkk,  Vdl    iv.  p    il'.iC,,  pj.  x^j,  (iy- 

I  ■•-/   inii  •_'  .'   /.. 

A  nxliiT  l,ir-.-  ^peoics  u  itii  ol.liitfly  omiI  \  iKrmiiid  ii  '    ick  Imrnv  >\\>-\\ 

Vi-lltl;il    MlK,.  .soliii.vluil    coMCilw  III   In.Ill    nf  till-   lip.'X         Tllis   Vlilvf   llH- 

II  tri,iii::iil,ii,   •<Mim'wli,it  cornc.x,  lii;,.|i   hum.  imliiiliiix   a    iihumw,    vji-litu 

cniiv,.x,    pMPiKJn   ,|.-lti.liuiii,    ilivi.j.Ml    intii    iw pial  p(iit.>(  !,_>  ,in  ..lis.in. 

iTriiml  griM.M'.      •riicir  iippiMis  t..  !«■  ii  t,iii»iiini.il  .ipciiinf,'    ut   the  r^Wuil, 
("liiiii'ii  iipi>x. 

Tho  //,^.•,„;•  ,,t'  ill.'  viitr.ij  s:i\\,-   is    iii.irk.'il    l,y  u  shillow  .•iivuUr  pi- 
-111   .Mill    si.ii-   .if    111.'    p.'.lici,,   ..pi'iiirif,' ;   uihI    l.i'liin.l,  iit  tlii'  ma.yiri,  Im    , 
-Imll.iw  tri;in:illlnr  pil     i.'-.'iiil..|iii;;  tli.-  p.',|icl«  irnuiv.'  ,if  iiii  Oli.ij  is.         i 
front  .if  tlip  pi'.l|.|.-.ip.'niin,'iiii  .tnirit'  nviil  IuIk'H'I.',  on  cikIi  sul.' of  «  hi,  t 
•  ■xtcn.l  tin'  rl.l','.s  th.it  li.,iiri.|  tlu'  .iv;.:  .cntrr  of  tlic  vi,-.,.r)il  ciivity.    |',,i,. 
i.iw  MiMuliir  li.l-.'M   .'xt.ri.l    f.iiwHi.l    tViiiii    this  oval  aiva  to  tlir  .inlfn 
miii-in  of   111.'  valve.      Th.'  parts   i,t    liic  intni.ir  of  tlu^  •ilicll,  ithovf  <|. 
crilicl,  arc  cihIom'.I  1)\-  an  o.\  how  sli.ip.'.j  ^froove,  ii'Mcnihliii','  tlio   impi 
si.iii  of  \a„iilar  trunks  ;   tliesc  truiiki  li.ive  about  four  anterior  tinin.li. 
.111.1  .'acli  tiLink  cxt.'iids  ii.arly  to  tli.'  front  of  the  viilv.'.      On  tlie  lat.i 
sl.ipcs  of  the  sli.'ll   arc   ijiicc  crt'Mcnti.'  grooscs,  wlii.li  niav  be  aeci.l.n!    i 
an. I  .lue  to  pii's^ure. 

i'he  ilorsal  valve  is  ilroii«ly  bent  liown  IhIiIiuI  and  in  front.  Tlie  umu  .. 
is  sli;;lilly  pr.iniinenl.  is  apples  e.i,  ami  i»,  .lose  to  the  posterior  mar- 
The  sides  .11  ihi.s  v.iIm'Ii.ivc  ab.iut  a  do/.n  lailialiii;;,  branching  crenni  s.l 
ridges,  that  exien.i  to  tile  iMai;,'in.  The  -//A  r/„/- .if  tlic  dor.sal  v.i  ,■  I,  ,s 
a  stroni;inediin  s.'piuiii, .  xti'iidinj;  to  I'le  iiiiildleof  tlie  valve;  ,il  th.' .  :  1 
of  tills  riilL'c  is  til.  .cntral  inusolK.  Sears  of  the  latl.i  -c  se.n  .m  .•.•  !i 
sidi' of  till'  broad  end  of  the  iii'dian  rid«e,  n.'ar  its  en.i.  (In  .-^icli  -,  . 
of  llic  i"'(ii;iii  iid!,'e  ,it  tlie  cardinal  iiiar>{iii  are  two  pairn  of  nius.le  -  .. 
l<'roin  the  p.ist.'rior  part  .if  tlie  siieii  several  faint  radiating;  ri.li.'es  ..vl  ..  i 
toward  the  front  iii.irnin. 

.s','„//,/»/r('.  — The  surface  of  the  valves  i,  iiiarki'd  iiy  irre;;ul.ir,  .'..n  n 
trie,  rounded  li. lyes,  that  uc.iuently  anasloiiioso  ;  and  the  front  .,f  t;,- 
ventral  valve  and  tlie  .sides  of  tin  dcrsai  valve  have  a  number  of  radiitin,' 
nils,     Th"  sciilptuic  is  very  var'  on  the  central  |iart  of  liie  d,,i-  i   ii 

•siiows  an  irrei,'ular  n.tw..rk  ,.f  low,  r.nindc.i  riilj^es  ;  on    tlie   si.ics  nl   Uu- 
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|.m.i-. 


A.  AVlA-l'flKls.      PI.  IV,  lii,'^  5  a  ;iiid  '-. 
lUill.  NiU.  Hist.  Soc.  lit'  X.  liruiiswick.    \'ul.    IV,   p.    .'i'.is.  ,,].    .\  V  f.  li^-s. 

This  seems  to  l)f  a  variety  of  .1.  art".  Ft  (lill'eis  in  the  possession  of  ii 
jiair  of  pits,  one  of  whieh  lies  on  each  .side  of  tlie  sjiaee  l)elween  the  foin 
men  and  tlie  visceral  callus,  partly  overlupjiin^'  each.  The  visceral  callus 
is  (luitp  .slKjrt  in  thi.s  form  and  lias  Imt  little  prominence.  The  ridges  on 
the  surface  of  the  valve  are  more  re<,'ularly  concentric  than  in  the  type, 
and  nmie  sharply  cut  ;  about  ten  are  found  in  the  space  of  one  milliniette 
The  cardinal  area  is  curved  forward  towards  the  top,  and  finely  striated 
The  foramen  is  about  a  fifth  >  f  the  length  of  the  valve  from  the  cardinal 
line,  and  the  front  of  the  callus  about  a  third.  Vascular  trunks  an' I 
branches  ure  visible  on  the  surface  of  the  \entral  valve  as  in  the  type 
The  dorsal  valve  does  not  sensibly  differ  from  that  of  .1.  avn. 

Sizi'. The   laruest   valve   seen  was  8  mm.  long,   and   about   the  sam. 

width. 

Hiifi-.oii   iiml  lora/i/i/.  —  Found   in    the    Hretonensis  shale   (K.    3(/.)  a' 
(irenwa  brook,  Kscasonie,  Cape  ISreton.      Kre(iuent. 


.\<n.lh. 
;ii':i\ia. 


AcitorilEl.K  .\ii.\viA.      PI.  IV,  fii;s.  3a  to  d,  and  4a  and  '-. 

P.ull.  Nat.  Hist.  Soc.  of  N.  Brunswick,  Vol.   IV,   p.    39S,   pi.    XVI,    ti- 
3  a-'/,  and  4  ((  and  /'. 

Outlines  of  the  valve  nearly  circul.ir.  Lenfjth  of  the  hini;e  line  I. - 
than  a  thirtl  of  the  diameter  of  the  valve. 

Vintral  x-aJv  rather  flat,  with  the  umbo  slightly  raised.  The  umV).i  i 
about  one-quarter  of  the  length  of  the  valve  fmui  the  cardinal  line.       / 

l,^rinr. In  the  examples  km)wn  from  the  horizon   E    'in.,  the  interior  . 

smoothly  moulded,  except  alon^'  the  front   slope,   where   faint  vascui  i 
I'l-ooves  may  be  detected,    but  in  those  from    E.    ;>';.,  a  visc.ral  callus 
faintly  outlined,  with  a  swelling  on  the  middle  :  some  valves  here  have  taii 
impressions  of  vascular  trunks  on  each  side  of  thecallus,  running  foru.n  i 

The  dorsal  voire  has  its  greatest  height  near  the  middle,  and  ha-  r. 
appressed  umbo,  close  to  the  hinge  line  ;  the  lateral  margins,  in  the  |  ~ 
terior  half,  are  revoluto.  IiJ^rinr. — A  median  septum  starting  near  in 
hinge  line,  extends  across  the  middle  of  the  valve  to  nearly  onetlin 
from  its  front ;  it  is  widest  in  the  middle  and  fades  away  to  a  poini  i 
front.  (Jn  each  side  of  it  is  a  vascular  grove,  the  pair  radiating  t-Mii 
near  the  umbo  and  extending  nearly  to  the  front  margin  ;  they  are  iic  ,r 


h    I 
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as  far  apart   at  the  fn.nt   a.   half  .,f  ,|...   ,,„,,,  ,,,-  ,,_,, 

,.ai,„f  such  grooves,  about  half  as  far  a,.,,.,  .      ,  J         '   .  •^""""■"" 

on  each  lateral  slope  of  the  valve  "         '—'•;- tarn, lynnp,vsse,i 

..ut  by  striated  VuL  in  ,he  p-Men,,-       l/  "'  'T""^  '^7'''  '""■''"' 

lar  arche-i  front,  pr„i..e.tin.  near  ,  el  u  "^  7       "  "'  "''■'■^'"■ 

valve       I-,;,  t  v  1  "■'''"'"  '""■^"■''^  ''»^'  »''""t  ">■  tlif 

t-ont  ot  the  valve.   s,„..e  exan.ple.s  f,.,„„  .h. .i.,„  ,.;  ;,  ;,  ,„,,  J^  ,., 

-pun,   an,lshowthep„.i,i,„.„f  „.,.,,.,„,,   „„,    ,  ,„.,,^,,   ,„„;,  "^  ' 
t-  the  h,n,:;e  line.      The  shells  are  nmre  „l,late. 

,sV„/y,/»,v.— This  is  only   known   ,„,,,   ,1,..  .{■],.„(  ,1,.,    ,    ,  ,         . 

;:'"""■"'""■■•  "'-'^ « "■- .u..:!,,::,;  „:,;,::;;: 

tue  mari;in.  -^       l'".nii  i   lo 

.V/..  -Len.-th   and   width   e,,n:.l,  7  „nn.      l)e,„l,   „t   „„.  antral    valve 
about      ,.f  a  millnnetre.   that  of   the  ,lnr>al   I   ,„„, 

.■</. )  at  Dugal.I  r.r.ok,  Kscasonie.  N,.s.  '  *'  "  '  '"  '- 

The  Acrotheles  of  E.  Sr   are   n,,,.!.   ...r.o.led,   and   d„   not    show   M.e 

■■Iwuaetet.  well  ;  thoy  are   n.ostiv  moulds   fro,„   .  ,d,.h  t  ...  .l„.n   ,,,.  ul 

...t,.lmted.      One  ventral  shows  w-H    the   hoMow  bel  o   I   ,■ 

1  .1      ,;  no, low    iiciiind    the   hint'e  are  i 

and  the  torann'n.  '^  ' 

Kxamples  from  tlie  assises  K.  ;!...  l,av,-  in  lb..  ,■/•/,.  i 
tui-erole  in  front  of  the  fora n  :  the  vi  a     ^      i  ^.'Tr  Tf 

|;n.h  of  the  shell,  and  at  eaeh  side  in  front  are::r,;;:' ;;::;::: 

he  ad,luctor  n.uscles  :   on  eavh  side  of  the  callus  a  ,roo.  e  run  out  toward 

u- tront  „.ar„n      N.n.e  exa„,pies  show  a  n.edian  and  tuo  lateral  septa 

..  t.ontof  the  callus.    .  .ft.n  the  shell  has  an  even  surfa.e  to  the  M.a.  in 

l.t    re,,uently  there  are  a  few  strong  concentric  rtd^es  that  .ark  s:^ 


Ti;,-th. 

.\.-i..t!„. 


lite  dorsal  valve  ot  th.s  species  (fron,  E.  ;l.)  i,as  inside,  a  u,edian  an,l 
t«o  la  era  nd«es  :  on  son.e  valves  the  n.edian    ri,l,e  extend,   onlv  .,  fa 

tho  val  e.      A  strong  pa  r  of  n,e,lian  pits   are  so„,etin„.s  viable  „ear  the 
erifi  ot  (lie  median  septum. 

This  is  the  oklest  undoubted  Acrotb.le  det,.,.,cd  in  tlu-  Eopabeo.,!,. 
;-ksot  Eastern  Canad  .  Ahnct  all  show  .,„,,  ,„.  interior  surface  or 
mtertned.ate  layer- of:  „e  shed.  . -ne  ventral  has  a  W  rode.i  outside, 
"ith  traces  ot  concentric  rid.'es 
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Acrctlul'- 
proliH. 


ACKOTUEI.R  PKOLES.     ?1.   V,  flgS.   3  <l  to  I-. 

Hull.  Nat.  Hist.  Soc.  N.  Brunswick,  vol.  iv,  p.  WO,  pi.  xvi,  fi-s.  3  ,i~^. 
General  form  lenticular  with  the  umbo  of  the  ventral  valve  project ing. 
Tl,e  length  a.ul   brea.lth   of  the   valve,   of   this  species   are  som.ti.nes 
equal,  though  usually  the  width  is  somewhat  greater. 

The  ventral  valve  is  convex  on  all  the  sh>pes,  except  close  to  the  un.U-, 
where  it  is  slightly  concave  in  front.  The  u.nbo  is  low,  an.l  .s  about 
one-seventhof  the  length  of  the  valve  fro.n  the  hinge  line,  the  area  ts 
about  I  ,nm.  long  ami  the  length  of  the  hinge  lit.e  nearly  one-th.rd  ot  the 
wi.lth  of  the  valve.  y^^rior.-This  has  an  obscurely  lozenge  shaped 
callus  in  front  of  the  foramen,  upon  which  at  the  posterior  end  is  a  small, 
„K.re  elevated  portion.  On  each  side  of  the  callus  is  a  pair  of  vascular 
rid.'es,  marks  of  the  advance  of  the  ce.ural  tnusclos.  A  pa.r  of  short 
rid"e.s,  near  the  hh.ge  line,  a,e  of  the  nature  of  teeth  outlining  sockets  tor 
the'articulation  of  the  two  valves.  Faint  curving  ri.lges  in  the  a_nter,o> 
oart  of  the  valve  appear  to  he  vascular  trunks  ;  these  fork  towaru  front, 
knd  show  eight  or  nine  ridges  with  corresponding  depressions  aong  the 
anterior  margin. 

The  dorsal  valve  is  more  regularly  lenticular,  but  nu.re  abruptly  bent 
down  behind  'ban  elsewhere,  the  umbo  >s  depress.ni,  and  not  easdy  rec.g 
nize  I  Flattened  valves  exhibit  cosbe  radiating  from  the  utul«,  but  no- 
reaching  the  margin.  Inferior.^ThU  shows  a  strong,  broad  median 
septum  extending  nearly  half  of  the  length  of  the  valve  ;  at  the  front  ,t 
fades  away  into  fanlike  ridges  that  rapidly  sink  to  the  level  of  the  valve 
On  each  side  in  the  cavity  of  the  valve,  and  extending  .nearly  as  far  tor- 
ward  as  the  median  8..ptum  and,  diverging  from  it  is  a  pa.r  of  sh.rp 
vascular  ridges.  Outside  of  these,  on  the  rounded  edge  of  the  valve  a, 
the  ends  of  the  cardinal  line,  are  a  pair  of  elongated  Battened  teeth,  that 
articulate  with  the  80,.ke:s  in  the  ventral  valve.  The  margins  of  the 
dorsal  valve  are  broad  and  rolled  backward  at  the  edges. 

Sn,lnn,re.-T\ns  consists  of  fine,    regular  concentric  ridges  that  occa 

sionally  anastomose.     There  are  about  eight  or  ten  ridges  in  the  space  ..t 

one  millimetre,  the  ridges  being  more  widely  spaced  toward   the   margu,. 

■Sit.. -The  largest    valve  seen  was  12  mm.  long  ;  valves  of  9  mm.  arr 

common  ;  the  height  of  each  valve  is  about  1  mm. 

Horizon  and  hcalUy.-^n  the   shales   of    Iv    V,    near  the   top  of  the 
Etchen>inia.i  at  Dugald  and  Gillis  Brooks.     Frequent. 
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This  interesting    species    seems  l.eM  ..[.vsente.!   in    Kurop..    l,v    .1    i;.....„Man,.. 
o,nar.'a    ot   Lmnars.son.  but  tl.  a    specie,  is   „f    ,1,.,    Pan„l.,xideH   Znne   | '„;!./' ■''"" 
Its  umlKJ  IS  further  from  the  hinge  line,   an,!   ih-  cunlmal  features  are    ' 
(iiffarent. 

It  will  be  noted  that  the  suppose.l  vascular  trunks  in  this  sp,.ries 
Aerolhe/.' aria  an.l  Oho/u.  (/'n'<,„M„.,  /;,v7„„,  ,„;,  are  fa,-  removed  fro,,, 
the  margins  if  the  valves. 

AcHOTiriU.K,    sp. 

A  species  of  this  genus  occu,s  i,i  the  Mags  of  Divisimi  2  (A  ')  of  the  St. 
John  (iroup  at  a  cutting  on  th..  Interclonial  I!,  1!.  at  Long  Isla,-.i 
passage,  St.  Amlrew's  Channel.  The  niateiiai  is  ,,k,  imperfect  to  ,Ie- 
terinine  the  species. 


Xnfea   on    th-    fi.lloirin'i    f-ih/,; 

It   .seein.s  quite  probable  that   wl,e„   the   Ar,-,,tiieles    that    have    been 

•  lescribed  from  the  Lower  Paratloxid.s  b.-ds  are  cu„ipMiv,|,  some  of  the  fol- 
lowing names  may  be  fiund  to  be  synonyms,  tlieic  l,eing  Hve  species 
accredited  lo  the  Hand  .-,  Hut  it  is  to  l>e  remcuibered  tha'  then  are  two 
sub-zones  in  this  band,  showing  considerable  d  tli,en.  es  in  the  fauna. 
To  the  lower  sub-zone  of  Paradoxides  lamdlatus  irf.  iKlandicus)  .1. 
;inn,,i/ntn  and  .1.  ,■/.  corkicm  aie  to  be  assigned,  and  to  the  higher  oi' 
sub-zone  of  P.  eteminicus,  the  other  three. 

As  Mr.  Walcott's  species  aie  refori-ed  simply  to  Lnwer  Ca,nbrian,  one 
cannot  compare  them  closely  with  the  othcs  ;  but  it  seems  possible 
that  the  one  referred  to  A.  xuLndna  may  l,e  some  other  species,  ,is  it 
occurs  with  a  different  fauna  than  that  of  the  original  fo,ni,  and 
apparently,  by  the  stratigraphy,  should  be  much  older. 

I  have  ventured  to  assign  White's  A.  xub^ulua  to  the  Peltura  Zone, 
because  it  appears  to  be  the  same  with  a  species  which  occurs  in  (he 
-Mt.  Stephen  Fauna;  this  fauna  contains  a„  Ogygia  and  an  Olenoides 
with  other  forms  which  appear  to  indicate  this  as  the  lowest  horizon  to 
which  it  should  be  a.s,signed.  White's  species  is  said  by  Oirector  Walc.itt 
to  occur  with  Asaphiscus  and  Olenoid.'s,  which  also  appear  to  l)e  rpp.T 
Catnbrian  forms.* 

Near  the  same  horizon,  or  perhaps  a  little  higher,  would  co,i,e  Bar- 
rande's  A.   inro/iniis  which  occurs  in  the  '  Fauna  of  Hof '  equivalent  to 

•  he  Tremadoc  Fauna. 
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-u,-..o.  of  th.  valves.        Tl.    s.   e..,.     I,    ri/   .r'^^'r'''" 

A>i„ila.rty|H.isr,.p,.es,.nh.l    :n     |    .,„/, ..     ,      •""''■"•■"•'•'■'/'■"""/"/". 


tliird  styl 


!'■ 


'f  oiiiiunentatiun  ill  the  l,nt,.|— I ;..     ,        i     i     , 

^.pillose,  y..t  .it-,  o,.nce,ane  i„„.  of^;!,!;:        '  ''"  '''''''"  '' 


F.o„.  tin.  ti.a,.  of  its  sudd..,,  a,,,„.a,a„c,.   ,„    „,.   l„.„  ,,  ,,,„    ,.,.,. 
htciieiiiinian  .'roup,  Aci'dtheli.  odiiiinM  .■  .     i  M'i"  ' 

Low..,.  Pa.a„:xid:  ...ds/f..,:  :;:  ;:t';::;:;;";r^"^'  """^r^  ""■ 

»id.i,.  Kast<.,.„Cana.la.     I.  .s  .husi„C.a     ,.'  '■   ■'"'"  ■""'■'■'■■  ' 

™.e.;;.n...ot.t....i..t..,.r;^::;;;:;;:;!:;i;^,:^ 

also  d.«.rs  f,.o,r,  t  at  of  A.-othv.-a.  whid,  isa. , „.,.,..  ,„  ^      Z 

Ktcl„.,„„„a„.  can  1„.  found  ,.,■„  as  fa,-,low„,s  ,1„.  C,,!,]!,,,,.,!,    .      ,     , 

,p.n.it.,A.n>th,.ie.n.,,..upp..Hu.,,..,.,,,,,.,:;:;:;'';:;;;^^^^^^^^^^^ 

. -  P.-.^denus  ^.una:    whe,v.  as  w.ll  ..  „.  ,,,..  I,,,.-,.,  ,..„,,,,,,,.,     J, 
■ii.'lis  of  Aci'othek.  are  coiiiiii,,i-  ' 

X..itl.er  in  Kasten.  Cana  la  nor  i„  Soa,,di,,avia  do  we  ,i,.d  a,,v  A.>o,,,..|,.  , 
.■port,.d  frcn  the  I  pper  Ca.uhria,,.  l.ut  in   these  eoun,,,...  th,-  ,i,.e       .^ 
...an  u.uds    that    were    .hen   accu.nulatin,   we.,   not   tavou.aMe   .o  t       .' 
g>owth    ot     Ac-ot  ele        Lindstr,,,,,    howeve,    ,ep,„,e.l    an    und-s.,.,    1 
spoces   tron,    the   Ce,.atopy,,e   li.nestone   (e.p„.ale„t     to    the    T.unadoe 
..n.up  of   ^^ale.s)   an,,    f.-on.    the   oceu-.-ences   in    Bohen.ia   and   we..;  r 
N.Mth  A.nonoa   ■,    would   appear   that   -he   ,,enus  e.x.ended   up  ,nto  the 
'  Mdovifian  or  at  Itast  to  its  hoideis. 


!ln.  Jil.i 


II.  tlli 


■,i  111. 


m 


r.EPTOIiOLUs,  Hall. 

A.^  several  horizons  in  the  Htehcninian  terrane  we  hav..  ,„et  with  s,„al!  , 
I  .a.h.opods  whi.'h  seem  to  agree  with    Hall's   .enus  al.ove  eiied    bett..r '^ 
than  w.th  a.,y  otho...     Such  fo.-.ns  have  usually  heen  includ..,!   in  r.i,„n,-  '" 
lella,  hut  ,n  add.t.oa   to  their   ndnute  size  they  a.v  .separated  fro.n  that 
ycius  l)y  import :iiit  characters. 

These  little  shells  have  ,hin  test,  weak  un.bones  ;  vascular  trunks  a,-e 
sHualed  near  the  late.-al  ma,•^dn.s,  andh.„h  the  centr.tl  an.l  late.al  .nuscle 
.nl.Mthvalvesareadvancedfarf.ow,,rdtl,efrontofthe.aUes  Th<.vare  to 
!"•  tuund  both  in  .sandy  and  mu.ldy  laye>-s  often  mingled  with  Lingulella. 

'I'.M.  r.  S.  (;,■..!.  Siirv.  N,,.  :(ii.  ,,.  4ii. 


...,I.,.|„„ 


E^:'Mjamai^ 


T^^^-'A 


ryX'  • 


lOfi 

etc.,  thuugli  seeming  to  prefe.'  a  simly  Dottmn,  in  clear  i|ui>'t  water 
Tliey  aUjund  in  tlie  Upfier  Klclieiiiiniun,  and  are  spread  vertically  fniin 
the  t'oUlbrook  terrano  to  tlii'  summit  of  tlic  Cambrian. 


1,.  Pt..t«ilii» 


liKITOIlOLVS    ATAVIS,   PI.    VI,   i']^       ^,  (t—g. 

/..  ,i/iiriis.  n.  sp,  liuli.  Nat.  Hi.-t,  Sue,  New  Brunswick,  vol.  iv,  p. 
■20n,  pi,  ii,  ti-s.  -2.  (t  to/, 

A  synop>is  of  the  description  of  this  species  was  published  in  the  Hul 
letin  of  til.'  Natural  History  Society  of  New  Brunswick  as  above  noted, 
a  fuller  description  is  the  following  : 

She!  sul.staiice  thin,  calcareo-corneous.  Valves  somewhat  fiuadrately 
oval  to  ovate  :   rather  stroni;ly  arched  tran-versely  and  behind. 

Ventral  valve  somewhat  pointed   behind  and  havins;  an  inconspicuou- 
unibo.     Cardinal  area  very  small  and  obscuic,  not  more  than  one-seventl: 
of  the  lenL'th  of  the  valve.      No  pedicle  groove  has  been  determined,  l)Ut  tli. 
shell  deepens  suddenly  in  the  interior  U'liind  the  cardinal  line.  Except  ai 
the  umbo  the  margins  of  the  shell  are  strongly  arched  down.     The  inlm'; 
shows  at  the  side  a  pair  of  long  lateral  scars  in  the  posterior  half  of  the  valv, 
extending  from  these  scars  forward  are  arching  impressions  of  the  vascu; 'i 
trunks.     The  scars  of  the  central  muscles  are  in  the  front  half  of  the  valv( 
The  dorsal  valve  differs  from  the  ventral  in  the  rounded  posterior  enl 
and  in  the  depressed  longitudinal  band  which  traverses  the  median  part 
The  inferior  has  a  rhombic  depression  at  the  back,  on  the  sides  of  whi^  h 
are  placed  the  prints  of  a  pair  of  muscle  scars.     Thence  a  narrow  rais.  i 
band  extends  along  the  rr.edian  line  nearly  to  the  front,   f )n  each  sidfc  near 
the  middle  of  this  band  is  a  small   muscle  scar.     Impressions  of  a  vaM  a 
lar  band  extend  along  each  side  of  the  valve. 

,Sc<///;///r.a— Somewhat  obscure,  fine  concentric  striic,  visible  with  i 
lens,  can  be  ob.served  on  all  parts  of  the  valve  ;  there  are  about  IT)  t..  i 
in  the  spa..-e  of  a  millimetre.  But  a  strong  lens  will  hardly  resolve  li;  • 
finer  ornamentation,  wliich  consists  of  a  granulation,  due  to  opposite 
.series  of  stri;e,  eroS.sing  the  shell  diagonally.  The  second  layer  of  'ae 
shell  is  unoolh  and  shining,  but  having  concentric  ridges  similar  to  tl,.-e 
of  the  outer  layer,  v.ithout  the  minuter  markings.  Stronger  growth 
lines  occur  at  intervals  of  ti  to  10  of  the  concentric  ridires. 

.SV;6.— Length,  .")  mm  ;  width,  HJ  mm.  ;  depth,  1  an.  Young  in  li 
viduals  are  proportionately  wider,  becau.so  in  the  late]  stages  of  gro"  th 
additions  are  made  chiefly  to  the  front  of  the  valve. 

I/orhon  and  loralily.—ln  assises  E.  3  c?  and  «  (Upper  Etcheminmn 
at  Dugald  brook,  Escasonie,  itc. 
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The  foll,,winj;  tab!,,  will  sh.,w  tho  si„.  ,„.,!  s,,li..nt  rl,a,«..,ors  ,.f  this 
srecen      Tho  s..c.m,J.  third   an.l   fourth  ,.,.lu,nn.  ,iv..   ,1,,.  ,|„n,.„si..„M  .,f 

the  valvs  ;  the  hfth  onhnnn,  the  |.M;.th  of  tl,-  ,..||u.,  „,   f, t  of  or  near 

whu-htho  central  mu.A.s  are  phi,...];  ,|,..  six,!,  ,olu,nn  ,hn«s  th.  .lis- 
tance  from  thr  umbo  of  the  principal  ^-rowth  furrow,  on  the  outer  sur 
fare  of  the  valve,  whirh  .nark  nstin^  .t.i,,..  in  thr  .-rowth  of  the  sh,.'l 
the  main  furrow  is  usually  at  the  front  of  the  vis.oral  cavity  •  ih.' 
seventh  column  indicates  the  hei^hf  of  the  hi„.-..  area;  „„.!  theei.-hth 
rolumn  the  space  !.etween  Ih.-  impi.ssions  of  tl,..  va-cuhu  tr„„ks       " 

IMMKNSIONS  of  I>.ptol,olus  ,,.,.,w,.  tn.Ml    AssIm-    K.   .(  ^. 
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The  Miiiation  in  fcriii  shown  iit.ow  is  latKcly  tli<>  if-iill,  of  (ILst.nlii.n  in 
till-  shells  lifter  they  were  inilwddiMJ.  Tin'  t'ollnwiM.:  lulile  sliows  the 
foiiii  luul  otiier  feiitures  of  viilveM  t'riiiii  tiie  .ivsise   luluw. 

DiMKNsioNs  of  Lcpt<)ln)lus  iilavils  lioMi   As-ise  K.  :l  (/. 
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III  thi.s  assise  the  viilv.'s  are  larj{er,  and  proportiiinately  longer  than 

Assise  K.  3  e. 
:ir.  .1  This  species  is  of  ahout  the  same  .size  and  geological  age  as   Liiii/i''- 

1''"'        tfi-rinjniM,  Salt.;  hut  if  Davidson's  figures  are  correct,  that  species  li.. 

hinge  area  twice  as  long  as  liiis.     It  may  he  further  ohserved  that  lia\; 

son  has  included  in  his  species  forms  from  much  liiglier  /.mes  of  the  (' . 

l.riau  (l)olgelly  (iroup,  .Vc),  but  thech:;racteisare  so  vague,  that  any  sm 

oval   species   may    lie   referreil    to  L.  ferrnglnni.      \\v  are  suhject  to  ! 

dilemma  of  chosing  hetwcen  two,  or  several  sjucies  which  hy  form  and  - 

represent  the  species  n  lined,  hence  if  one  is  /..  /rrntgi}iia  the  other- 

not. 

Liiigiihlla  (;r<inr;il,nsi«,    Walcott,  of   the   New  York  Canilirian,  i- 

ab..ut  the  same  size  as  this,  and  approaches  it  in  form,  hut  the  nioiil.i; 

of  the  interior  of  the  dorsal  valve  ditiers. 


-i»€fTl«B;^3T*^C' 


lo;. 


...  II.,,,,  in„iii  ^l  i,.s  I  I,, I-  Mr.  \\  I,  .  N..!  Ill    V  iiii)[ 

c»U.skM«wl,.,l«..otCa,nl,n,w,    li,a,lu.,,„„l,.,    i,    ,„av    1...    h.H    ,„    „„.s,.,„  i"' "'"''■'" 
iiTlain  oliji'itions  to  this  ilictuni.  '  i-^i 


M„d..rU.softln.  I  W.iopo.la  will  ..„,,,,,,.,,,,, tin  r.,M,ul..|l..a,.l  alii,, I 

„.M..rathe,vo„.KstaK-s  nre  oft,-,.    r„„n,l,  wl,,.,    tl,.  ,.,i„l..  I „,..  ..1„„ 

..ate,l  hy  inon,  ra,,i,l  «r,.w.l,  ,u  tl„.  ,V„„t  tl,a„  al  tl,..  s„|,  .      |„  ..-Miim.r^ 

L,>oUn.n„u:,.,.U-    ,1...    y .of    /.;„,„/,,„.    ,.,.,,,„„    „,      ,,,,,,,„; 

w„ul,l  rov.Ms«  tins  law.  Ano.l,,.,-  „l,„.„,i„„  ,„  ,l„.  ,!,,., „„.  is  ,Ui  /. 
in:;j,r„  ,l„es  not  o..<M,r  in  ti„.  A.sisrs  K.  .i  ,/.,,„!  R  :;  ,  wh.rr  /  „/,„■,'' 
.sfoumi  l.ut  IH  murh  oMrr;  ,vm,I  on  tl,..  •,tl„.r  l,a.„l  /..  .,^„  ,-.  i„  ,1„.  tv,,>,-,l 
for,.,  .lo..s  not  ocou,-  in  the^Vssis,.  K.  1  ,/,  ;(;,,.,,«.„  ,,,,,,„  ,  „|,,._.  „,  ;;.„,;^ 
iiiij,'l,t  l)f  piescntcl.  I,ut  ilKsrnri-  siitlici,.,,t 


M.  1 


lATio.v  riiir.wi  s.  ,1.  II, lit.      I'l.  \  I,  11;,-,.  r,  „. 


r..  tlu-  Lower  Ktoho,ni„i,tn  another  to,,,,  whi.l.  ,„,,y  1„.  ...f.-r,,..!  to  this 
spmcs   ,s   toun.l.      rt  in  s„,all,.r  than    /..  ,„,„.„-  or  /..  ,„.„/„.  l.ut  pro„or   o',;".;' 
lumately  wi.ler  ;   th,-  edges  of  ,1„.  valves  have  a  ,a,iiat„„-  as  well  as    '„„.       ' 
lentrii!  ri(i{;';,g. 

The  followin-  are  tlio  iliinension,  ,,f  some  valv.s  eolleete.l. 

UlMfiNsioN.s  of  Leptoljolus  ,„.  triiaviis   fiMii,  .\sM-e  K.  1  ,1 
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LriToiton  *  »Uvus,  iimt.  innii.t;,  n.  itp.  Piute  VI,  fin*-  *.  "—<' 

Minute,  «h«ll  thin,  cimmiUH or  falcftr*^.  ocirnemis.  \  nlv«,  iliep,  .•li>ri|,'rit< 
oval,  hiiviiiK  th.'  edyc's  n.llf.l  Uck  NVntrnl  valvo  mot.-  pointed  thim  tin- 
dorsal,  havinn  a  mall  cardinal  area  where  the  nhell  i«  thirUcned,  »lwuii 
.me  tenth  or'  h-  l.-imlh  of  the  vaive.  /„/^/i..r- I'here  i  ,i  lenti.ulai 
cavity  ju>t  ill  front  of  '.he  liinK*'  hnc-.  Vis.eial  calluH  extruding  n.arl) 
t.)  the  middle  of  the  valve  ;  a  faint  tniiiii\erse  »wel  ii.g  is  wen  on  m.ih. 
valves  half  w;.y  from  the  l.eak.  (;r(H.ves,  that  appear  lo  lie  du. 
to  vam-ular  Iniiik-,  Imt  run  aloim  iih;w  liie  lateral  niar;{in<  of  the  vah. 
Th.' dor«al  valve  approaohes  an  ellipliial  form.  It  has  a  short  area 
w.th  II  'ubercle  on  the  axial  line.  Interior.-  In  front  of  the  area  i-  . 
tran  .-rse  depr.  s-ion  in  which  on  ea.h  sid..  i-*  a  pit,  apparently  for  tli. 
nttarhiueiit  of  the  posterior  adductors.  The  .jepr.  ssion  merges  on  e.e  1. 
side  into  loiiij,  lurrow  lateral  irr..oves  (for  VM.«cular  trunks  .')  like  those. .i 
the  ventral  valve.  The  visceral  cillus  extends  across  the  middle  ihird  .r 
the  vidve,  where  a'so  on  the  axial  line  are  low  septal  ridges. 

Snili,hirf.     This  species  has  tine   ntriie,  con.  enlric   to  the  umU),   ov.  i 
the  whole  shell. 

Sizi.    Len-th  of  ventral  valve,  1 1  mm.  ;   wi.lth  L'J,  mm.  ;  the  dor-al  i-^  [ 
mm.  shorter. 

//„rl:ou  n,„lln,;,r,t,j.    A.ssise  E.  -',  ('»  ?)  Lowc- Ktcheminiai.  at  Youiu' - 
roint.      (ieor>,'e  I!.  Station,  N.  S.     Scarce. 

This  form  is  of  alx.ut  the  same  len.,'th  as  /.;,„,i,l./l„  InKjiilo'-h"  of  the  St 
•John  leriane  in  New  liiunswick  (which  also  appears  to  !),•  a  l,eptolK)lu  i, 
l,ut  is  proporti..iiat.-l\  nan- >wer  ;  it  als..  res-mhles  /,.  alarus  of  i!,f 
TppiM-  Kich.'miniaii  Kauua  in  fotin.  Imt  is  consideralily  smaller  lud  i.ir 
rower  ati.l  the  callus  of  the  ventral  valve  is  pp.portionately  sh...>.r 
The  shell-  very  thin,  and  is  tlexihle,  as  its  valves  are  mor.'  distoiw.l 
than  those  of  the  Lin^'ulellas  with  which  it  is  associated,  ami  it  is  otMi 
m.mld.d  on  the  ,i?rains  of  sand  will,  which  it  is  iml.ale.i.  When  tl,.' 
shell  ifdislorted  diiijonaliy  it  may  Ix-  mistaken  for  a  siuall  Ustia...!. 
owim^  to  the  vascular  f^ro  .ve  which  gives  the  margin  the  app.  u 
ancc"of  having  a  marginal  f.ild,  so  often  foun.l  in  this  fjroup  ol  .  r.w 
taceans. 

The  following  arc  dimensions  of  the  valves  of  this  mutation. 
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M'  uM  ..I   iiiML.r. 
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l"lli>, 


A  com|..ms,m  of  tl„.  s,/.,.  ami  fmin  ..f  |.,.,,tolM,h,s  „m1,..  ,n.,st  tv,.i.,il 
-r.>up,  Kiv,.s  intcreslin-  r.-ults.  It,  ,|„,ws  ,i  ,1.  v..;„|„,  ,„  i„  t[„.,,,"|  ..,^i 
•'iml.rian  r.K^^ks  by  nn  incn-iis.'  ..f  ll,..  v.ilv.s  l„,tl,  i,,  l,r,:;tl,  ,.,„l  l,iva,irli 
«l,iol.  is  p,Mall,.l  to  the  .l..u.l„.,„„.nt  of  Aon.tnMR  in  i|„.  ('a,„|„,,ui 
n.rks,  as  a  wIkiIo.  as  shown  a  h,m;  ami  in  tli.>  writcis  I'Mpci-  ,„,  th,.  Cam 
l.iian  Acrolroti.ia.,  etc.*  i  his  will  )„■  mtm  l,y  tl,,.  t„ll,,win-  tal.l.-  ,„ 
v\Iiicli  only  the  ventral   \aKeM  are  consiilirrd. 

Dfvelopinenl  of  th.-  pliyluni  of   L.-ptolK)liis  atavu.-   in   th,-    I'.asil   Cani- 
I'lian  rocks. 


l.-llU'tll.     UhitlL      ''"'l' 


.\t.:i. 


\-l-|.     K.      \.l.     ^.I.M|.■     Willi      i.ilc/ilii,.      ,',,„|,     .11, if,, Mil 
lll.nTll.    CHIT,  lit,  illurilH,  Hint,   f; /(.,,„. 

.\"'-i-  I-:.  L'  i.i'ri  siiiiilv  sIihI...  iiiMiiiM'  ..iirr.  Ill-  r.,ii 

llutiiit.',  ..■/«/■»,<  Hint,  iiisiiht 
A--]-.    I,.  ;l'/,  h.mM.K..nfi)us  ^-ruv     .halc-,  iimiiii.    ^  wv 

lillt  nillfuriii.    A,   ,il:irii.i 

A-i....  K,  :i<  Hiik'if.v.  iiiuri-  siliciouN  »liali.,  iiuiiiiif  uur- 
r.  Mt  nnili.nn,  /,.  nlmus 
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■J  1          1  i; 
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t  'lif   i.liv  1 
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i  1          1  .-.,■. 
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'  Vil'liti.jiinl  nnt.-M  nil  tlio  f'.-iiiil.rian  of  (\i\„-  lUrum.  'W.     Hull,  Nat.  H,,,   ,-;,,,.    _\  i; 
vol.  iv,  [i.  377,  et.\ 


} 


I.  ,.,..1, 

.•■■Ill.-M. 


Of  tln'«>  llvr  li>>i  i/ui.<,  iiiif  i«  111  I  hi'  ( 'olilliriHik  Irrrniir,  two  in  tli> 
IrfiWfi'  iiikI  Iwii  in  till'  l'|>|'<-l'  l''.li'liiitii:iii;ti  fitiantl  fw-,  nini  tii<'  ;.'iai|ii'kl 
itii'it'n-<i-  ill  xi/i-  i>  i|iiilf  imi  irfiilili'.  Ah  fill  lis  the  hhkhc  K.  I  '/,  llnTi*  it  II 
I'flUulai  ihci't'ii-'i'  III  till"  |iici|Hiili'inati'  li'iiulli  nf  tlii<  viilvrs,  ii".  iiiiiipaii'ii 
with  lli'ir  wid'h.  liiit  the  return  In  lli»;jt!y  iinil  "ilicinuH  ImiN  ri'iliiir* 
ImiIIi  llir  li'natli  iiml  lln'  slliwrliiiiil  iir^  u  of  tlir  viiUi'x,  'I'lii-  liiM-rn  cif  I! 
.'I  '■  Ale  I'inwili'il  Willi  mull  Itiiili'-.  cif  tlii'^i-  liltli'  ilii'lU,  wlii.'li  imtko  ii|i  ir 
nutnliiiN  wliiii  tlii'v  l;iik  in  --i/i'  ,  wliilf  in  tin'  sumly  laycrx  iif  I'..  J  (•/  ' 
tliP  shi'lU  <if  tint  yi'iiilt  iin'  --raici'  mill  nnl  wil  liHtiiiuliii'f  llii' loiirTiii' 
iif  lliu  iiiulrix  iti'i'  tliiii. 

r.Kfiinioi.it  roi,i,ii  I  X.    PI.  VI.    Ii>{«.   .'1(1  — »". 

/..  ,,f„>„l  ,,,■,,.,>/, ,■„!.     I'.uil,  \.ii,  lli-t.  >...     Nil.,  \mI.  i\  ,  |.. -.ihp,  |.I.  i,  lit.'-.  It,  .1     • 
A  til  .llii\al   K|H'ci<'t  >.(iiii('wliiil   |ioint(<ii   in   fronl.      Mnrijin*  llutti  in.' 
I'^in'cinlly  in  tlio  po'^tfrioi   half       lii'iimrkiilili-   fm    lli«   pci  iili.-r   '|i'iutlil 
lli'.xiiii' lit   till' front  nf  I  lie   liorMil   viilvt>,   iii'i|iiiicil   in    tin"  latir  sillers  .,: 
:4riiwili.      A  I'll' if>.(iiiiiiliiij{  pair  of  jjuhivi'H  ii|i{)t'iirt  in  lln-  iintfiior  part  m 
fin-  vfiitriil  Milvp. 


Siiil/ifiirr.     Tliit  consist-  of  fin mrcnti  ic  riilgc' 

aid  of  II  Irns.     'I'Ik'so  tonu'tinii's  nnastuiiiose. 

Six 


lisihlf  only  with  ti 


r,('n;,'lh   III  iiiiii  .  width  •!  iiini. 

The  pcriiliniity  from  whiili  tin-  naim'  of  this  s|«>ci('s  was  taki'ii  K 
l>f»>ii  found  In  Ik*  a  sporadii'  charartcr  ;  many  v.ilvrs  do  not  liim>  it. 

The  examples  of  this   Hpecies   (irxt  olitaine  I,  diil  not  show  I'learly  si.'i 
of  the  cs-ential    rhanii-teis  of   (.eploholus  atnl  the  ^encrio   reference  \> 
left    open.      Ivxuniplcs   nhlained    since   then   show    that    the    coiijectin 
j;eneric  reference    was  a  ri^ht  one  :   such  as   the    forward    position   of  I ' 
muscular  scars  and  the  jjruoves    near  the    iiiariiin,  supjMi.sed    to   he  dm 
•  a.sculnr  trunks:   this  added  to  the  re;;ular  oval    I'nrin.  tine  sctil|itiir(-,   I 
hit   .'e    area,    and    similar. ty  of    the    iiiiilj<.nes    of   the   two    valves,  are  ! 
charai  1'  I  -  ol'    Le;it(>hi)lus. 

/.,p/,,l,.J;>.,  fitl'i'iii  was  a  smalt  species  (thouuli  larj{e  for  the  '..jeiiii 
iiioderat  h  iiiiid,  oval,  hut  soiiicwli  it  pointed  in  front  ;  margin-  tiatlcii 
s'liiii'what  in  III"  posterior  half. 

The  ventral  v;i  \e  is  pointed  at  the  iiiiiho,  and  lins  a  very  narrow  ap; 
slit  or  ijroove  ;   it  i ,  evenly  sloped  to  t'le  mar-^ins,  and,  for  a  Leptolm 
rather  llatly  arched.      There  are  two  furrows  or  a  depressed  area  in  ■•    i 
examples,  at  'he  front     f  the  valve.      Intirior.   The  callus  is  ipiilc  iiii,i 
sul)trian<,'ular,  and  nhoii'  three  sevenths  of  the  lennth  of  the  valve.      11 
lateral  sepia  extend  nearly  half  of  the  valve  ;  tliey  reach  lieyond  the  cii 
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I, 


Tll.'.l,.rvll    v,iU,.  i,  ,,V;,|   ,„   f,„,„     ,,„.|    I,,,     ,  , 
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i„>^nu,   1... „„|;,...    1 ,      .        ,.  I   ""    "   ""•  »"""        III- 


I'l  I. 'IT-  lit'   rh.' 
'In. I    ,i|  lis  |,.|,.^r|, 


.«'-'•<.„■  I,,-,  u  m.Hlia..   I,a.„|  ,„    ,,.||,„  ,•„.  „.|,„      ,l., 

'';"'^"' ••*'"'"     '1^-.  ""■!  >!,..  I„t,.r,|  ...|..,,  ,.,,,,„|', 

i!:     •■i"i\'iiril  K,,..„,.H  (va- 111.41-   Inn.!.      ,  .,|.,,   .:  „..       ,    ,    ,   ,, 

""•  ^ ''^••- '""''"»•■■-"  •■Mt  ,•.„.„„,.,.  ■,,..:„. ,;    '''!""""'"" 

Il.....^ll.  .,f  II,..  ^,U^..  '    '""'I'"  >!..■ 

■V-V;-<-.       TiM.a.  n,..M.i .,   „ ,.,„,,,,., 

'"'"""•■"■"■  ^■"' -""p'-i— .ny., .«,.,.„ ,n,;„'.,'..','' r 

-;-*"^;'-.;'-.iw.. 1 1  a,,,.,..,,;.,";::",;;;,  ::;,::';;2 

ivMiMi;  M,i>;,.s  ,,,  ||„.  ;..r,,„,h  .,f  ||„.  ^  ,|v,,                                                   "Mikni. 
■'"■   -^ ^"'    "" ■•»"'""--"., I,.., l,„r  ,.,„,,,  ,„;,„„, I   ,,,_,_ 

.Ul.u«aMl,n„.k,.nl/:,a<;i!li,    |„.,„ i,,,..   K.,,„l.,  vs  "'" ' 

Tl,e  f..||„.^ln;,  ,„„  ..l„u-,i.  i.t.  .,f  ,|,e  ^,.,K,.<  „■ ,„..  ,|„„,.  I,,,,,.,,,.,  ; 

Vai.vks  .,t'  I,.-|,i.,1m,Ih.<  colli,.,  I  t-,..i„  I-:  :!  ,, 


^    i    ^  '.C    i' 
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111,. II. .r. 
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A  u  ,„;;,. 
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Valves  of  I^'ptoLolus  collioia  from   K.   3  «'. 

r!       !      I 


hitii.'ii-i.iTi 

,Vr.  ,.|   v:,lv 

in  .i>-i-"  ] 


1  s  ."i      ?1  l'<      1'.        :i    Iiiti-riiir  and  iiiMiiM  of  saiii''. 

2  s         ."ii,  (1     ..'.     ..     N'l.  L'.  Sriili'lun  nf  liii.<'..ii.i-nt[ii-riil(.'i -. 

j;ici"lli  lilies  iit  iiili  r\ak 
;i      7  |i,    ;v.'     ^ Nn.  ;t.   liiNM-iur ''lii'ws  III' lili  II  >nlrii-*  at  fi 

I        S  ."i is        ...    N'.    ).     .\|"lll(l  III   illtui'T. 

7  7   ."i  o  ;i  1         r.     1  ;i     l<    Avcia^'r. 

17  |i     (  t  M. mill,  niiiscfratcil  anil  wriiiklril. 

•_>      7  .-,1    ."i  1  N...    2.     Hiiiiri'    anil    \i>iiial     calliw    ilii 

Sriil|ituri-,  lini' latliii  ili^tiilit  iiilt,'i>. 
.i   r,'.         .-.      r,  r.     1     ' 

4      7  U    4',  .         1 

.-,    :       I.'  .V      .       1 


N-i.  -i.    .M'itli'l  sliMW^  car.lilial  aii-a. 

Nil.  .")>l.nw-.-iii,ut,  li^'  1  ral  I  all  11^  allilliintrf 


7  II     I  ,^     ri;  .'i      111.       .\m  ratrr. 

V\i,vi>  of  T,<'i)tol)i>liis  collioia  from  A^sIm'  ]•'.   3  f. 


y.     -^ 


I  hliii  !i-.i"!l~ 
,V,-.  ,,r  lahi^ 
ill  till-  a.—  i-r 

i;  -M. 


1  i;'.  1' 

:',  T  4      :!     ... 

4  i;  4      3),  4.'. 

.-1  i;',  I',  ..' 

i;  :',  r 


Siirfai-i-  ourriiiliil. 

,  iiitcriMr,  imIIii-  lia-  llmi   li  1k'' 
<  Hi-riiri-  Mii!|itnii'. 


*J'.  Ilil-ri-'i-.  ralliis  aiiii  tiiinU'- 


:(7'.   ■1\[,    tiJ,       v.  ....     :• 
n  11  4  1   :i  L'      4  Ti  ....   :; . 


4         1  ,"i        1         L'l,  Surfai.   r'.llnili 


\'ar.,  ciii.i.rs  n.  var. 


t; 


Vaii.tyc..lli>.       This  is  aistiiiguishcd   l)y   its   larjior,  l.rnailer   anil   tlatter   valves. 

ilotsal  valvi-  has  a  longer  ciilliis  ,  wliilo,  ilifl'eriiig  from  I'le  type,  tho  bit.  i  u 
septa  do  not  extend  as  far  for^vard  as  the  callus. 


&^ 
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115 


*"'/'''"■"— "«-in«  to  tho  0OHrs(mevs  .,f  tho  ,„  ttriv    n„  I  .1  •         • 

ih.  surtWe  in  th.  ex.unpl.s  k.,ow„,  tl ,  '  '  "  ""'""•""  '" 

,..v.e.-ve,l.      «,.„...  e.„i,e.  , .bscj         :        ^      '^  ^"^'.'''''-^'-'j 

,1  ■    ;  ,  '""CUMIN     a      llllO      ClIllC  IMltnO       r   (    1'    lir 

these  n.lj-es  an-  much  nmre  -m.neruus  th.u.  iho-.  „f  /  /        /  /      /  7' 

ot  the  L,.we.  Eu-h,.,„„H,u,  l.HU„a  which  thi.s „«,,,,  ,,,„.,„,,,.„  „^ ,,„.,,, 

.V<..-.    -Un.th  of   th..    v..„tral    vai.e,   S,   ,.„„,  ^    „,j„,    ,^  „,„,    . 

Iiidmn  ijriiok. 

j::":;:^:*-"' ""—i'™- >. 

Vai.vks  of  Var.      r.o,,t.,l,„hH  ,.„llis  in  A>ms..  K.  ,■?  /. 
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.  II. ..111. I  ..|  lilt. .11. 1 
iii'.nl.i  ,if  inriri,, 


-Thi.  ,I„ti,„....  ,,f    ,.i„.ii    „„i„     ,.,„,,„.„    „,  ,,,.,„„^    ^,^^^_,^    ,^^  _^_  ^.^^^   ' 
".■•  Ii  111  Iiii...  IS  |...,..,nl,.,l  II,  this  lui.l  ll„.  f,.ll,,wiii^-  ,;,|,|,., 
^\-r.  Ii. 
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'  'n.u.Mt.  r-- 


I.lN(;ri.i;LLA,  Saller,    isill.* 

M'licH  I'list  -ludyiiiy  L' iifjiili'lln  S<  lii-ijii),  with  iiiueli  iiinir  del'i-ctivc  Tiiiilc 
rial  tliiin  lias  sinoo  Iji'cri  oUlaincii,**  it  liad  '■i'l'iiuiI  tn  t'u-  writer'  that 
there  was  a  cI()M>  rehvtioi!s)iip  hctwcen  tho  I{iissiai;  species  O.  (^t.'i'ifl'  i/'i 
and  sjiecies  nt'  the  j,'eiuiH  Liii;{iilella.  Messrs.  Hall  and  (,'iaike  hail 
iiotieeil  the  same. t  Since  tlieii  .Miehwitz  lias  identilled  <).  (^hifiisf'i/f' 
with  ().  A/>iih'i,ti.iii,  t\n'  type  of  the  j,'iims  '  )l)ol'is,  as  a  varii'ty. !  At  -i 
still  later  date,  I)ireetiir  Walcolt,  of  the  l'.  S.  ( iei)ln^'ical  Survey,  ha-- 
followed  up  this  line  of  investii;ation  ami  '.as  referird  all  Linynlellas  ti. 
oImjIus,  as  l)elonj;in_i,'  to  a  sidi;;cniis  (jf  tht;  latter.tt 

In  support  of  this  view,  .\Ir.  Walcott  has  niarslialled  much  new  e\  id 
ence  showinj;  the  close  alliance  between  these  two  ;,'eni'ra,  but  stid  to  tin 
.vriter  Miere  are  objections  to  fusin;;  the  two.  In  the  followinir  descrip 
tioii  of  the  charaeteris'ic".  of  A.  Sflirt/ni  more  complete  tlian  was  possibi- 
a  few  yearsaj^o,  some  of  these  ditl'erences  will  appear,  and  this  is  a  sjiecic 
desirable  to  use  in  this  way,  as  it  is  particularly  oboloid  in  aspect,  fr..n 
its  broad  cardinal  area  in  the  dorsal,  its  depressed  beak,  and  otlji  i 
featur.  .  The  Ifri/. m  to  which  :'  belonj^s  is  far  below  that  assij^ned  t" 
A.  Davisii,  the  type  of  the  genus  Lingulella,  ami  if  one  may  judge  b\ 
Salter's  description  of  that  species,  this  was  smaller  and  deeper  in  tic 
valves. 

The  types  of  Brachiopods  which  the  writer  in  former  articles  has  refer  rci! 
to  Lin^^u'ella,  in  this  report,  he  has  divided  into  three  groups  Lingulell 
Salter  Lingulepis,  Hall,  and  Leptobolus,  Hall.  The  characters  utci.i- 
which  the  two  latter  are  separated  aredescri  bed  under  the  two  genera  nanc  i 
and  need  not  here  b(!  repeated  or  anticipated.  Species,  however,  still  renin ;i 
under  Lingulella,  which  are  closely  related  to  one  or  other  of  the  alio.  • 
two  genera  (or  sub-genera),  that  do  not  fully  embody  all  the  chara cti  : 
assigned  to  those  two  genera.  Such  forms  are  here  still  retained  U'lc  , 
Lingulella, 

LiNiiLLF,Li,.\  Sklwyni  PI.  Vll,  figs.  la-c. 

Liuijiip/la  Sn'iri/iii.  11.  sp.  Trans.  Hoy.  Soc.  Can. id  ser.  %'ol.  1,  pi.  i,  ti,:;  I 
n  and  '/. 


*Im  Mciiioir-i  (;,-'..'.  Si;r\.  ..1  1 1.  l!-,il,iin. 
(crcilitcl  tci  S.  V,        i\vanl.  Uy  S:iii.  r. 

tiiciicia  I'aiic.         r.i-;u-l,i,.i....!M.  i^,  :::tr,  liK-.  :isiiii.l  :;:i. 
;Mciii.  Imp.  .\.M.i.  Sol.  .'^t.  I'.  icr-l..  .S.i.  S,  i,,l  M.  No.  2.  j.,  TH- 
■"Tr.tUH.  Koy,  S' fc.  t'.tn..  L'lul  ''^'■r..  \ol.  i.  >'C.  i\..  1".  'S>u. 
I  rl'r.rt.'.  r.  .S.  .\.it.  Mils..  |..  :VM. 


I.  issi).  p.  ."i;i7.  t lii>  „';'ini- iippfi 
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To   siiow  ll„.    imiUoiiiy    ,,f    /,.  S.l.ri,,,;  t|,o    ,11 
—.iUHl  f„r«,va„..  ..!,..,.„,..,    ,„„  „,..v  .,  ■    :  "" '"" >-^ 


6  , 

c.  . 


-f 


\ 


tninsiiicdjjni  imiM-:i-. 


.;.  am, ■,■,.„    hifra!.-/.  ir.fnor  l..t-,v,!. 


ii.iMi'hfsot  tlio  \';i>n'ul.ii'  tiu:.!;-,. 


.    '";"■'''""'"'■'"'■ -■'■!'i-  >!-•!..  h;.-    a    uvl!    ,l,.vd.,,„.,l    ,,„ii,.,„    ,,„,„. 

:'"'!  n,.|,l,-ssl„j„.  Hnva,-,l    as    al„  ,v ,.  ,l,..,.rin,.,l    ,1,^     n  -  .'  ',  ,,,1,.,  ,  „, 

"  — lrl„.st,.K..,l,a,„„..       Th,>l„aKi..l.,,„.',.i       "'"^■'"•-- 

„,,,'■';;■;;:' "" ;"''"^' - ■"-"■•" .•■  .i,..o.,Hao.ottiu. 

;--    n.n,s,,.u-,a.    wh,.,,    ,„llv  .,.„.,.,!:,■   .„.,.,„•  .W   la -r  .,■„.  ,h  ., 

-.-h.'l.an..l,.,„-es.e,lfn„n^   t„    I    ,„.,.  I„.i.u-;|.    ,,;„ f  ,  i„.  ,,,.,.  „f 

"I'rrsM..,,    ,,;,    i|,..    ,i,,|.ai  vah  •■  uoul.i 
""111"'-  l'"-^   a|,arl    a,    th,.    1,,,-k,  I,,-,,,... 


'■  '■  v.ilvo,  (iiiii    the   onm.spuihiii]^  , 
^:         I,,,,*  t   I'sc  t«<,  vaUvs  iMMiiv    two 


"   '- p'-"'"''''"  'I'^u .  ii.„„„,„.,i  ^iK...j,.ui,.,„i,  i,:.n,i ;,..,.;.„i  u... 


:!..! 


,y»f.-Tii  . 

Vilillill    ' 


sv-^ti-rr. 
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two  and  gave  rise  to  the  strijc  tlint  traverse  this  portion  of  the  niaryin 
of  the  valves.  If  so,  the  valves  of  Lingulella  may  have  had  much  less 
mohiiity  than  those  of  Lingula,  and  perhaps  a  dillerent  interpretation 
should  lie  given  to  some  of  the  nnisele  sors  of  Lin;.'ulella  whose  otlico 
and    u-e  are   based  on   supposed   analoj^ues  in   the  living  genus  Liiigula. 

MuHi'ti'  Si-arn.  CnrdinnI  ami  jhilir/e  nniin-lrs.  There  is  great  dilticully 
in  recognizing  the  iu'prinl  of  the  e.irdinal  muscles  ;  in  a  few  valves  very 
shallow  round  pits  (y)  on  eadi  side  within  the  visceral  cavity  appear  to 
represent  the  cardinal  muscles.  A  little  in  front  of  the  cardinal  muscles 
on  the  median  line,  i.sasmall  lozenge  shapid  depression,  which  is  .separated 
hy  n  low  elevation  from  a  -^mall  round  pit,  also  on  the  median  line,  this 
pit  (p)  perhaps  marks  the  point  of  attachment  of  the  sinews  of  the  j.ed 
iile  muscle.  From  this  small  depression  the  thickened  visceral  callus, 
occupying  the  miiklle  third  of  the  v.dve,  extends  forward  to  the  central 
group  of  muscles. 

rpH^Crt/''— These  form,  on  each  side  of  tl  e  front  of  the  callus,  u  trian 
gular  group,  consisting  in  each  of  a  large  postt-rior  triangular  print  (A), 
and  two  smaller  anterior  muscles  ;  of  these  the  outer  (/)  is  a  narrow  traii-^ 
verse  triangular  scar  with  the  acutu  point  of  the  triangle  turned  inward  , 
the  inner  print  (/,-)  is  rounder  than  the  outer  and  som-,  what  (^(jsterior  lo 
it;  it  is  obscure. 

Laterals — Two  lateral  muscle  scars  are  imprinted  at   the  side  of  tin 
valve,  near  the  hinge  area.     (If  these  the  posterior  and    smaller,    thouu:h 
outer  (i)  in  the  ventral  valve,  is  supposed  to  mark  the   place   of   a  trans 
median  muscle,  the  anterior  and  h-rge  ( j),  is  the  principal  lateral  muse! 
(uidess  the  office  of  the.se  tv,o  muscles  is  reversed). 

Th'  ratriilftr  ni/.^teni  — Along  the  lateral  margin  in  the  posterior  half  ot 
the  shell,  the  impiiiit  of  the  vascular  trunks  is  straight  ;  they  diver-c 
considerably  and  throw  off' numerous  branches  toward  the  margin  of  th' 
valve.  At  the  mid  length  of  the  valve  the  trunks  begin  to  c  Jiiverge,  aim 
on  the  outside  throw  oiF  a  few  short  branches,  directed  forward.  On  tin 
inside  of  the  tiunks  the  bratiches  are  numerous  ;  at  first  they  are  tran- 
verse,  but  farther  forward  the  blanches,  espicially  in  the  central  spa.  >  . 
turn  forward  toward  the  opening  between  the  extremities  of  the  mans 
vascular  trunks. 

Dorsal  Valve. 


Cnnlinnl  ari-a. — This  is  unusually  wide  for    a   Liiigulella,   and   is  di 
tinetly  striate<l  transversely,  the  -itriie  arching  forward  in  the  middle;  th' 
areal  borders  are  narrow  and  mark  a  change  i      the  course  of   the  stri  ■ 
that  traverse  the  back  edge  of  the  valve.      A  slightly   raised  ridg<',   liki 
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.  crescent,  mark.  th,.  .livisi„n  l,etw..,.„  ,h.  ,..,.|i„,U ,„,l  ,!,e  visceral 

cav.ty.  The  M.uldlo  of  the  ranhnal  are,,,  at  th-  hin:,.o  line  is  three 
.,.>artor.s  of  a  ,n>lli,netre  l.e',.w  the  si,|,..,  .how,,,,  a  d,  ,,resMo„  here  as  in 
the  ventral  valve,  hut  much  widci-. 

}fns./escar.  r,„v/;„„/. -Though  tl.e.v  i,  a  .,.,,..,...1  ,l..|„.,.„io„  at  the 
l,.cl<.,fthovalve,„t,-,mtofthe..ar,li„,l  ,„ea,  the,e  i,  ,.,.thin..  whi,  h 
,aa  w.th  any  certainty,  he  ,•e^^u•,le,l  as  ,h,.  i,n,„„„  „f  a  .aHiinarn.u.el,. 
Hut  the,-e  ,s  a  pair  of  narrow  sca,-s  „„t,i,|,.  of  an,|  l„.l,i„,|  the  .-roup  „' 
late,-al  musch>,s  that  may  have  so oMice  in  connection   ui,h   tl",.  hin^e, 

CM...  ^The  ^.nn f  ..:.„t,-a .,.|.,,  i,    .f,,,,,.,,    ,„,^^,^,„,    ^^,_,,    j^ 

situated  at  the  n.id^Me  of  the  vaU...  Tl.e  c...nt,-a:s  or  anterior  adducl.ns 
(A)  are  oval  ,n  for,,,,  and  ahont  as  far  apart  as  the  width  of  the  .a.-.iinal 
a,va.      The  anterior  latends  (,;)  a,v  ahout  as  far  in  fn,„i   of   the  cen,,-als 

as  these  a,'e  apart  ;   they  also  a,v  ovai;  are  s„,ali,.r  and  a,v  closer  t ther 

than  the  centrals,  Hetween  the  two  pairs  of  mnscl,.  s,.,,,s  ,  f  the  ren,,-d 
yroup,  alon«  the  n.edian  line  runs  a  -ha,'p  ,„ediu„,  s,.p,,„„,  w„h  a  narrow 
furrow  on  each  si  I,,  of  it  ;  in  f,.,nt  of  the  ant..,io,-  ;,at,.,al  s,.a,-.s  ,!„,  sep. 
tuin  is  replaced  liy  a  furrow. 

LnferaL-<.~\t  the  back  of  tl,e  do,.sal  xalve  is  a  ki,„l  of  an..ulat..d  ces. 
cent,  between  which  an.l  the  posterior  end  of  the  vaM.,!,,,-  trunk.s,  the 
group  of  lateral  scars  a,-e  crow.h.d  to-.-ther,  ( i„  ,h,.  li,„.  of  ,1„.  .-.vscent 
on  each  Hide  is  a  iicavy  oval  scar  (M;  behind  and  outside  of  ihis  is  a 
s,nall  narrow  scar  su|  po.sed  to  bo  iMeral  (or  ca,-di„al ,  ;  i„  f,.„„t  o',' 
tins  IS  a  larfje  scar,  which  like  the  one  on  the  c,es,,.„t  is  u-uUiv  well 
defined,  this  is  supposed  to  be  the  ,/,  lateral  :  an  u„i,„po,  tan.  scar  in 
front  of  this,  whicl,  is  sometimes  .e,.n  is  also  supposed  to  be  a  late,-al  i/c). 

r/i"  m.^rular  ,s,y,sy-.»,._The  ,nai,l  trunks    in  this  Valse  aiv  fan  her  apart  <■, 
than  in   the   ventral   and    more  sti'onuly  arched.     The  l„,„,rhes  also  a,e  "' 
-luite   dilicrent   in    their    cou,se,    etc.  ;  ti,e   m,,i,i    interio,'    b,-a„rl„.s  .in- 
directed  towu.'d   the  cent.al    -roup   of   muscle  sc  .rs,  anri    th.-   outc^  on.s 
radiate   rcKularly   toward   the   „,ar-,n  of  thevahe:  the  po-te,  in,.  i„ner 
hninches  throw  olT  .seveivil  spui-s  each,  on  the  posterior  side. 

Both  valves  have  .sinuses  in  the  vi-mal  caxitv.  those  i,,  lie  ventral 
■mrrow  and  angular,  those  in  the  clors;,l  b,-oa,le,..  and  lounded  1,,  hind. 

That  there  ai'o  important  dithM-e,uvs  iielwc-n  Ol.ohis  and  Lin,'uleila 
will  be  seen  from  a  comparison  .,f  the  diagi-ain  of  ()  (i„e„st.,lii  ^-iven  bv 
Michwitz  with  that  of  A.  .SV/,ry,N  as  given  above;  thes'e  ni.av  bn  tal.uhuc'l 
as  follow,s  : — 


Ml  -, 


.f\< 


IJl) 


\'.  utnil  V;.h 


I'r.lh-l.'  -    :ir,  1.1:, tl'..     !..  ti-r    c      ilili;!!  1J.U-.  Ii-..        , 

Till-  .i..~,i.  .       ■rii,„.|ii.  .liiiM  >.Mr   .  

•■  '■li|.:.n-,]  1,1,1, -ral    lii'l-rl,,  !    i    i       .  . 

^>l'll   "■  llc;\rt-lill|»''l  ■"'I':' 

l.iii.  ii-i,.lli.        l,it,  nil  iiiiimI.' 1  I  )  I' l.itiv'    ill  i-.iili.tl  ill'.    . 

ViiM  uliir  l.n.ii.li,  >  ... 

\';i>L-lllnr  Hlltfliul',  .At'  jimj  hi;uuli<^  iliv.cl,    1 

|)m,.;i1    ViiU.. 

r.-!.  liiii  l.-itcral  111     

l'.i-iti"ti  cif  r.  ninil  niiuj,  i  lniii  tin' >iiK''. 

Anli'lUM-  lit'  111  i    i  I       Iv.iMI    lllr  1 11. lit  ..I    III,.  v.iIm  - 


).    (^U,  ll^tl,lti.        Ii.   .■<.  IhJIII. 


hit, 

.-,t, 

ri.-r. 

Km 

■n..|. 

i'l,-. 

I'lit. 

I,,t 

■l.tl. 

S|,;, 

■-■. 

1  Mil 

.■.1,1,1 

\I,.,lllIlll. 

Mi.l.ll-. 
•  Ii,..  ti  th. 


Iiii.  n.  I. 
Km.ii.t. 
Iiii.  I1..1. 

Ol.^lHI,.. 
.\llt,  1  l..i'. 

N.ii -. 

1   ..HV.U.I. 

I 

r-iiiL.- 
r..'iiiii.i  ii.i.Mi. 

■Ivi.i  llltll-. 


rhfif>  iiiH\  '  siiiif  iiiii'sti'iii  JiN  to  llic  iiitciiiri'liitiiiu  (if  llii-  imiscli' 
.i^.iir.s  of  (lie  il(ii--;il  miIm  nf  f.i ,,,/,, I. //.r  S'/,ri/,n  niM'ti  ill  till'  ]ircr,ilin- 
(Ifsc-ip'.idii,  wliii'li  i-.  li,-isi.(l  nil  tliiU  of  l.iiiyu  ii.  Hut  if  it  lie  a--uiM,.  I 
lliiit  ll|.'  llii'ir  1  riiicijul  |,  ,-it  ■rinr  siai.s  of  tlic  doi'-ivl  vulve  rcproscii! 
1,  "-li  i-'i\i-lv  /,  /  .uiil  /,,  I'll'  Uv,i  lallcr  will  clo.icly  iiccoiil  witli  tlio-n^  o| 
(ili.lu^;  lull  tlun  ill.'  posl,:  lor  oulrr  si'ar  is  nitlioiil  aiiilo:;y  in  llm' 
;;.  iiii-i,  mi'l  tli,-  v,  lioli'  i;r  i\ip  i-i  iiiorc  clo.^cly  crou-'li'il  tou't'tlici'. 

AiiotluT  (listiiii  lioti  wliirli  aiipcai'.-i  I'l  luMif  i;,':i(>i'i(-  vnlue  is  I  he  pusilioii 
of  llic  (/)  ill  I'll  ill  ill"  vciitial  valvi'.  In  (>.  (^uPii^l' fitt  il  is  ;U  tlio  siil" 
of  tlip  L'l'iitriil  scar  (7/),  wliiTcin  in  A.  S-liry)ii  it  is  iil  the  front  of  tlii-' 
.sr  ir.  In  e'tiis.'ijuen.'c  of  I  lie  ilifTcrciit  nl■lMll^'(■llH'nt  of  the  f^roup  of  cent  i,,'. 
Mfus  ill  thi<  MiiNe  in  O'o  .his,  ihe  front  ouilinc  of  tlii-~.'  tears  ciirxcs  jiuay 
li'U'kw  nil  from  th.'  frmit  of  the  visiei'al  ealliis  on  eaeh  siile,  Imt  in  l.ii 
i;iili'lla  if  is  i  lausM'f.e.  orev,-n  turnsforward  fr,,in  the  fr.int  of  ihocallu- 
Il  results  it  I  he  wlio!i>  sji.mp  of  central  miis.les  in  Linfjiilella  is  stioni;  \ 
li  i:mi;iil.ii . 

'i'he  foiiowin;;-  i^  the  or:j,'inal  (Ic-criplinn  of  this  sjipiies  ipioted  fr-  ;n 
'I'laiis.  Hoy.  .S.ic.  Can.  i>[  .Ser.  \o!  I.  S  c.  IV.  p.  i:."i."i,  ]il.  I,  tii,'s.   I't  anil 

"  LlNotl.i;i.l..\     Si;i,w\M,  n.  .sji.,  I'l.    I,  Fii;  I't  aud  li. 


(iii'_-iii.il 
.l,-iii|.ti..ii 
1..  •■•■luviii 


I'lie  form  is  suhovat',  lir.iidly  roiinde.!  in  front,  but  liavin;^'  lu'aiU' 
-traiuht  sides  in  Llie  posleiinr  half  ;  the  heak  of  the  ventral  valve  is  re-;; 
laj'ly  pointed  and  that  of  the  doi>al  iikii'lly  rounded.  'I'lie  ventral  v.ih.' 
in  its  interior,  exhihit'.  two  larye,  Iriatifiuliir  hears,  where  the  centii; 
inil-eli";  weie  altaihid.  one  on  e:i.h  sid  ■  of  t  he  ilioinliie  pit  in  the  p  - 
terior  third  of  the  v.ilve.  The  posterior  .-idduelors  appear  on  eaeh  sii' 
of  the   liinye  jirea,  aii',1  there  are  sluliii!,'  miineiis,  exterior  to  aiid  in  fi.'H' 


IL'I 
•  I  them.      In  ficiit  of   tlio  |„iHtciii,r  ihMh, 


'■"    i.niM'l,.  ,,ri  ...u'li  -.;.[,.  ot    tin- 


,Ue   .h<..v..al.,w...u,...x, iu„  .,„w,„m  „.,„,„,„,,   ,.,„.^  ,^f   ,,^ 

.,.nt.-al„u...^:,a.M,    ,„f,..„.t..ni n,i.,  .,•..  i.  ,,,.,,,.,  ,, ' 

v.cul,u-   trunks  ,s    v.mU,-,   ..UMHli,,,  ,„,..,,  ,   ,„,,.„,   ,,„  ,„„, _,^, 

ri,e.n-..,i„.„f,l.,i..rsalv,Uv,.lMs„    1,. 1    ,.„■,,,„  ...i.,,- .,l,h.,.„„.  •, 

n. .  w.  frou.  ,.  ,...n:ao,l  l.n,.  anM,  ,„,,,,,,,,.,,,,  ...r.  ,,f  ,,,..  hi,,...  an, 

.p.-ss,o,.s„     s,„l„„n.us,.l,..     Th. .u.ln,„.,.i,..   .„.  „„,,.,„.,M.,„ 

.r.,,.  of   sm,d:    ,,„s  „...,.  tl,..  ,...„l f   ,„■    ^.!.,.;,.f   ,|„.,.  .„,„,■„, 

.■..Uluc-tors,u..„v.lu,ul  .„n,.wl,;,t,|,,,    ,,    ,1„.  ,„„,  |„„  „  |,  „,■   ,\,..;U, 
:!,.aMtm,.r,uiius,o,.s,.n.    i,.!,,..,,.,]    l,v  a    ,.,!,.  „r   M„a,    „„„  ,|,.,i   „!,.   , 

■"'";;^"n'"f "'":'"'"" '-'--■■■-- .■■  A  f,u, ,,;.:! 

.iilicatin;,'  tho   liordor   i.f   tlii>  st,i;,.,,.i, ,,,,,,  i      .:,.,. 

1.     ,    .  ,    .,  '  '   -iitiiiii.'-  iiii..c  sr,-ir,  ami 


i<  bi.'k-  t  nv.u'cls  tilt'  |>  .s'l-rini  j,,i,t  ,, 
t:nm  ric-ir    tlic    caiTliN.il    arr,i    ui,    ,.,u'li  ,i  i,.   ,,•, 
i,M|iniit    ,,\    >',„'   vasnilai   lnii.!iy,  ;,.    i,,    ,],,.    ,  , 
:i-tiiK-t  anil    li:  arin;,'  a    iummImt  ,,f   Inarirli- ; 
^oiiii'  oiitwaril. 


V  il\''. 


alll; 

Kiiilini;  t'uis\ar  i 

t!.-   l.t.M.V    li,i;;f.s  an  I    (h.; 

lilr.ii  i.iUc,  l„it  li,.|v  i„or.. 

liii'.t'  .1,  -,,mi.   iir.v.ir.l  an  I 


S.:'pl.,r^.-rU,,  oxwnal  snrU.v  „f  tl„.  ^aU,.  .-i  -hi ,„.  i.  ,,,,,;..,. 

ny  lim.  o,u,M.nt,ic  lim-s.  !in.|  f.inin- ,■  ..I.ali,,.  ;,„...  .!„■■,.  ,,,.  v  ", 
in..'rvals  c.ncenlnc  growth  lin...  .n,l  ;,.,  Wis  i,.,  ,  „„,„,  „;„„,  ',;;  ;:;„ 
-li>^ll,  radiafin;;  fri.ni  the  un.lio. 

Sh.       M    valv,..      Lo,.;rtl,  ,u„l    l.,--.a,i, ::,    ..„.|,   ,J,„„   ,,   „„,,       ^..„ 
V.  ntnu  \a!n»  i>  about  1 -."i  mm.  !■  n-ir. 

/«■„/;/-/.- Moiw.  point.   ,;.  ,,  v,„„„  ,,„i,„^  ,.„^^„  ,,_^,.^,^  ^ 

l.'vtou  ;   eullert.Ml  l,y  Messrs.   \V,..tnn  ..n,l   il.J,,.,,.  ,,f  ,  |„.  ( 'ana-iian    (,. 
i'ii.'iial  Sur\oy.  '         " "" 

Thoplanof  tl„.  muscular  scar,  of  ,i,is  ..,...c;,.,  i,  vcvncaiU  ,h-,l - 
'"..'.»  (/».„.A^//  .,f  A.  MiHnviu,  fon.ui  ,n  r:Mi:„n,a,  liu..  „;.,,  .,.  ,; 
li'i.lasl„.ll  mth-  l.<,w,a(_'an,l.rian  „t  tl.v  >.  .i.. In, ':,.,„,,  n  1m, h  ,„  s 
:.'i  the,-...ontial  characters  of  an  ()l„,lus,  !,u.  .lillW-.  f,nm  this  sh,.|:\w' 
Iuiivaj;rRewith  M.ssrs.  !lali  an,]  Clarke  il,a,  tK  (,-.„„■/..,//.  ,„„i,|  .'i,!, 
pr.,i.rR.-y,  he  cx.-iu.l.sl  fn.m  ( .h„his  :  wl^th-r  ii  -h,,u:,l  ■'.,  into  1  in.-u'.'i'  i 
«il,  i,e  better  known  when  ih,-  int,.rnal  fcatur,  s  ,,,  ,h,.  .,„.ci,.,  /,.  /Zri^i: 
'!ii'  type  of  that  genus,  are  more  fully  (le-cril„.|.  ' 

A'idititni'il  net,  I, a  h.  S.hii/ni 

\  ,^omparis,jn  of  the  size  ami  .,utlines  of  ,h,.  vaK..,  of  thi.  .,„.  ics  \,'. 
^h„ws  u  to  have  been  a  wi,le  one.  Tl.c  vas  ular  trunks  „f  ,h,.  v,.,  t-.l  t' 
VMlse  are  half  as  far  apart  as  the  wi,lth  of  that  valve.  This  sj.cci,.,  h  ,  ^■"' 
iM.'ukod  growth   Kfooves  on    the   outer  ..urfacv,    nlwa\s    ouiside    of    ^he 


1^^  I 

I 


ti-. 
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vinerriil  callus,  anil  must  iiuiihtous  on  tho  vnntril  valve.  Tlii'  dorsal 
viilvp  sliows  three  tJiooM's  at  an  oailim-  stau'"'  tliiu  tin-  \eiitral,  but  in  tli' 
Ifttter  the  ^looves  nri"  more  numerous  ami  arc  uvist  aliumlanf  ♦  i  ird  tin 
anterior  niar;;in  :  there  are  perhaps  oiie-lialf  more  of  these  ^'  loves  on 
the  ventral  than  on  tho  dorsal  valve  ;  for  often  there  i.  ii  'y  one,  arnl 
rarely  inoi'O  than  two  on  thi-,  hut  fre.|uently  tliroo  ou  the  ventral,  lln 
following  tahlt^  shows  the  relati  in  of  tliese  ^'rooves  to  the  leiif^th  of  ih 
shell. 

VAt,\i:s  of    r,.    S^el«yni    frdni    Assise    K.    1    l.i    U 
('riir  (liiijt'ii^iMhn  u'lvfii  ;iri*  lit  mill  iiutrfn. ) 
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.S',7'//»^«r«'.— The    unilional   region    in  this  speeies  i.s   granulated.      >>u' 
:-ide  of  this   reudon    the  !.'ranulation   simiii    becomes    varied    by   eonieitii 
striie.    In    the   anterior   half  of   the    valve,   strong   concentric  furrou>  f.t 
growth,  f-till  further  diversify  the  surface. 


133 


.•-l-.r,ial   lUilwHV,  N  S     This    ,  J,,  "'  '"" "^  "'"  '"'-• 


my, 

.is.sijjticil  tij  A^si.H    R.  J  <( 


I-IV.a..F.U.A    T.MU.A.        I'l      \|,tiu-,   .;„       ,, 

L,w,i,l.)la   tiiiiiUla   II.   SI..    N,i;     ii,.,     ^ 

1,  fK,s.  L' a  t„  ..  '  ■   '^■^-    '"'"'   ^"l.  IV,  ,,.  ...,o,  I'l. 

The  Ml„wi„K  is  a  fuller  .h.s.npri,,,,  „f  ,|„.  .p.,.,„,  ,, ,,„,, 

Sh..|U„l.,t.n,.e,..,n..,ou,      A  s„„|,,  ,.„„.,i,  ,;,,.,,,„,,„,  ^^^^.^.;.^ 

Th,.  v..,umlv:.|v..i,  t„.o,.,ily.nal..,  w„h,,    p.„,,..,„r'    I       L-      , . 
.^  rou,„h..l  ,|„wn  n.,n,l.,.|v  „„   ,||    .„j,„    ,,         ''■"1""'^'   '"•''^.    'l>-    ^Mv 

.uhorclei,.  U...  ,ni,|,„..;  .,  i,  „,,  „,Lm  ,.  a  ^         '  ^1 " 

Mnnlar  to  that  in  Oho!,,.,  ami  (.|,„|,.|!a.  '  '     *'"""'■• 


'I'hi'  vi.sciT.il   cavity   .shows   three  i;r(..,\ 


'';   'l"l"-'-S    ,1    „|,n,|    i,,   „f  „.„i,   1, 

tripl... 


':'""l'"".T'"-""M>^.ii.-'i... .■.f.h:.;.:;,:,:i":;;.,.::',: 

Hs  vaUv  1.S  ihep,.Mt  i„  che  p„st,.rior  thir.l. 

^-«/,-'«.«.--Th,.  surfce.  of  th.  sl,..|l  i.   „.  .rk,.,l   b.   r„„„|,.,l  ,.„„„.,.„  ;,. 
n.L'.-s,  H.m..  ot  which  show  a  h..a.i..,lor,..,i.  "unti., 

^>V:-.--Lonj-th,  (MMin.:  width   .^mi,..:  ,h.pth  H,  „„„. 

iiiiHik,   l',soa.S()nii',  \,S.  "- ini 

lut    (hr  ,,tr..ri-  pro- 


This  specio.  i„  its  j,,.a,Tal  for.i,  a,,proarhes  1  .b„lus    1,„ 

Jl'I'tillU    Ullll)0  SI'p  C'Lli.s    it.  ' 

y.y»/.-./.   lA,.^,„.„.;...f  t|„.  ,v,„ol..„„s  f,„„,a  is  lik,.,hi,i„  ^,n,.a.u 

.!.eMi,i,il.Ca...ria,.of,h,.UV.is,,l.,hi.,,,,o.l        .  s    ,: 

iiiarkin-s  are  Wiwy.  uii.ui 

c.:.n.s,.„thi.call,,s,,iaototh.si, s  of  ,  |„.  p,.,,,,.  „„,,,,,      ,/, 

the  peilu.jp  groove  tliese  little  «roove.s  a,e  se,..,. 


LiVfiu:.Rt.LA   r.0N.:ovALis  n.  sp.      I'l.  vrr^  n.,,  ;-  „  ^/; 
A  small  elong-Uely  oval  sp.vi..  approach,,.,  in  for,,,  ,o  [.,.p,ohol„..  r  „„, 

''■'■'.  ".''t.r  towar.1    the  tro„t  ,ua,g,„.      /„.,„„,, _Tl,e  hinge    area    is 


>,.i!i~ 
ii.,1. 


II 


wi.h  I. 

Ill-l'iril 

niiii.-'  . 

1!» 

lii){li,  U'liij.'  iiUmt  oni'liftli  of  llir  Imjilli  •'(  tlio  xiilvi- ;  ihi-  iiriliiii<i 
h.li>|<iM  ami  psi'Uil  :i|i'lti<iuiiii  iiK-  iif  .iIk'U'.  ri|tjiil  u  lillh,  iiml  tin-  liitltr  j- 
iililjiiucly  vlii.ilcil.  'riic  |Ti|i.li.  t{ic>i>\(<  MuMtiilv  !•.  iiiiiii'ls  ill  wi.ltl: 
IdWiinl  llir  Iwiik.  I'll"  viwiiii!  ijiHi-  H  iKirriw  iiiul  cxtcniU  luiwiii.' 
(iliiiut  Imlf  iif  th>'  li-ii;;tli  <>1'  ilif  siihi  .  mi  ca  li  ^'uU-  nl  i'  rimt  h  vaxi'iiln 
'ill!',  limikiiij.' tlic  ii(lviiiH-f  of  til"  intirior  iuldiiitor  i.  On  <'a.li  silf  .ii 
till'  Viilvf,  li;ilf  w.iv  liriwccn  tlw  cillu-  a  il  lli''  iii:ii(ilii.  niii  tin'  Mi^riilr 
liivs  tliiil  limii-  till'  i|i|\illii''' ol'  till'  IiIitmI  iiiiiM'l.'s;  tli"sc  rvli'liil  immi  |-, 
ill  I'.ir  t'oiwaiil  lis  till'  f  illiiH.  riic  iiriij;in-i  ■■t'  lli.'  vahcs  an-  liiitii'ii'il  n^i 
th"  iii>iili'. 

'I'lii'  iluisal  v.ihc  i<  moif  olilu^i'ly  cotiinlrd  ln'liiiiil  lliiiii  tlii'  \cntr'!, 
ami  ill  M)iiii'  I  \:iinpli-(  i-t  tii'ii'o  liiiiiiil.  Int-fior.  Th"  lii  i!,lil  of  tlip 
liiri;^t' .lira  is  al)  .lit  oiip  tenth  of  tlic  lcn_-lli  if  the  valve.  The  callus  i 
.piite  Ion.',  exteiiuiii;,'  four  lifth  <  of  lie'  leriuMi  of  the  valve;  aloii;;  l!i. 
iiii'ltlleul  the  valve  it  is  iliviileil  \,y  a  ili^litut  iii>'iliMii  ^e|lHllll  ;  ilie  I'l..:  ' 
of  tlu' Miiterior  a.liliieior  -c.-us  i.;  ,,l,,,ui  one  third  from  the  fronl  of  Mi.- 
•  alve  ;  the  later.al  vascular  lid^'f;  ixt'iid  on,' h  df  of  the  hri;;th  of  \U'- 
v.ilv4',  from  the  liinj,'e. 

.S'  |///(^^•<'.  -'riii>  i-oii-,i-.ts  .if  w.o  y,  hcadeu  rid!,'e-,  tlial  >oiiietiiiie-.  aiii' 
f.iiiiose  ;   there  are  ao  ml  eij^lit  in  the  sj'.iee  i.i  a  niilli Ire. 

Si;< . —  Leiij{th  of  Ventral  \aU:'  0  mm  ;  wi.iili  (i  nun  ;  deiitli  ahou;  { 
mm.      The  (|or.--:d  x  .iK  e  is  mat  !y  I    mm.  -^iiort' r. 

//'iri-.'iit  (iml  liir,ilif,f.  In  the  .sli.iUvs  of  K.  1  (■  anil  f,  Ihi^^ald  liii'..'i. 
l''.M"l^oiiie,  N.S. 

As  seen  ill  .\»sise  K  I  <•,  this  -.peeies  is  dis! in ,' iiished  hy  its  Ion:;  "'ii 
foimand  the  proiertiii:,'  h.-.ik  of  the  ven  r.d  vilvf.  'Ihi'  imHiis  of  liip 
\eiilral    valve    is    :i    straij,'ht    n   rrow    hand,    .■mil    thestrieof   tin  .■■^ 

'ilea  nni  a  Ion;;  w.iy  forward  on  the  i'di,'es  of  the  valves. 

Thii  speeies  in  iis  oval  form  anil  eloniial' d  e  dins  in  hotli  valvis  ic  lU 
I.eftoholu',  hut  the  s'loii^;  deve'o|iiiienl  of  the  hin^'C,  the  r;ilher  '  ,i  I'k 
shell,  and  the  eoirse  navy  ornaiie-nt.'it ion  of  the  ■.iinaee  of  its  v  i.e^ 
.sei  111  to  I'XrIude  il  from  tli.-it  ^'eniis,  as  also  the  appro,xiii)alion  of  ilri  \-.i>- 
eiilar  trunks  in  the  venu'al  vai.e.  Still  it  may  he  re;;.'U(li'(l  as  the  I'iiP- 
seiilative   in   this  fauna  of  /.■/,fiJi)/ii.'i  <'ti//ii'i'i  <tl  the  I'pper    Ktelieii'iiii  u!. 

It  i>  iii.t  "salrhel  sh.ipod  ,  that  is  S'piarid  at  the  front  and  an_'.'iii' 
hi'hind,  and  .so  is  not  a  tyjiied  Lingiilella,  hut  ii  is  a  coinmon  ly|  ■■  "I 
i,in-,ulclloid  shell,  for  similar  forms  are  ti  he  met  with  throiiLdioi.!  lir 
Canihrian  sy.stoin  ;  it  is  ainon;{  the  oldest  Canihrian  lypo.s,  heinu'  t  ■  .ii'i 
in  the  Coldhrook  volciiiic  terrane. 
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i,is<irM;iMs  Hull 

TIm'  liil«  V, <.(•••>.. II  A limi-^  ||;,ll,l..»,iil-Hifn.m  il.r  Ml  Croix  SaiKlst..!.!- 
rif  111.'  ,Mi-lii^'i|.|ii  Milli'V  n  iii-un-  ..1  Him.  Iii..|hmIs  oI'  %,lii<-li  .HiiiipU"  kk 
f.iiiticl    III    til.'   l,..w.T  Kl.liriiMiimi.  Isuiiiii,      It  ii  (li".i'riUMl  »M  • -lirlh   Im 

^Ul..i.l,  inciumilv,  .•.niiliil.nil,   ■'    il  sp.tulnt •  ..|).ilul.it.',  luu-ruhir  in. 

|,r.-MiiliH    11.    .lie    viilv..    (.I.ir-iil)    iI.iIh-IUIi.iiii,    ill  tlif  ollii'i   li  i|.Hrlil.-,  li  ■ 
liitcrul   ilivJHioii-i    iarin-r      Slii-ll  riiriix'U*,    |ilios|.|iiaicv      l.nn,,il,i     fi'i> 
/..ni/'«,  l»wfri  *\i.  I>i  tli«>  lyi"' 

Mull  "  fluiiri-  n|i!i  ^iiili  tin'  nillus  i»H  ixt'MiliiiK  i>ii.>  liiill'  "t'  tlic  li'iui 
ui  tlic  v.'iitrnl  Milv.',  iiixl  II  liltli-  mi.ri'  tliiiii  Imlf  "t  tin  l.ii-lli  ol  ill"'  d'  ' 
«il.  W.iU'.itl  iimk.'H  tliis«(.<'.-i(".  Mjii  nViiMiU^  Willi  I.  .1.  „,„i»./M,  Coma, 
fr.im  III.'  1'..ImIiiiii  -iiiiil-t..ii<' ;  in  llii»  llie  I'.il!'"*  nf  lli.'  v..|ilr;il  »alM'.^ 
tciuUtw.i  lliiiiJM  tnttarl  tli.'  l'i..lit  iiml  llml  '  '  ll""  'l.'l-i'l  "1^"  ">  'ln'"  ''' 
turn.'.'.  The  Kfili.  iiiiiiiim  tniiU'*  .nriy  out  tic  tV.nui.-  i.lw.'ivr.l  fur  ..lli.  ■■ 
of  its  ciMius  V  i/.:  of  a  loni;  c.illu-  to  the  il'.rs  il  miIm'  ;  tlif.  in  tlii'  »1'.'.  1 
niuiiKl  l..'l.iw,  is  |.ro|iorii..iiiit>  ly  loiiy»T  tluiii  in  tln'  last  imiiK'.l  spi'tics  ii'  ; 
much  l..iin<'r  than  in  ih.'  otli.'r.      Valv.s  of   thi-   L'-mix   .ir.-   i-oiiimoii 

K.1111.' 1.01  lions  ot'   th..   J/.w.'i'    Ktilu-niiiiiaii,    l.ut    11 Iuim-  Lc'ii  fo'.in.i 

th<«  fpi'iT.  Wi-  haM'  f'.iiii'l  no  tlao-llifoi  111  impi.-sioii  in  tlii-  iloi  i 
valv,.,  su.h  as  Pior.'.s..r  II  .11  •!.'-.  ii1..mI  f,.r  th.-  t\|..'  of  thf  g.nus  ;  iim  . 
the  ventral,  latcial  -.'(.ta  cm.      Iiiij,'  iIm'  callus  in  l.'iiKtli. 

i,iNi.ll,Kil-i  (iiiKi.wA.      PI    IN,   ri:;s.  .(  11   t. 

l.in'.^uUlla   liii'^vva,    11. -i.     Hull.    Nat.    Ilist.  Soc.  of  N.lt.,  vol.  iv,  [.,   I 
jil    I,  litis.   1  .(  to./: 

Valves  |.('iilai;oiially  oval  e.xi'.'pt  for  the  li>ii«  |.r..i.  rl  uij,'  Leak  of  1'. 
ventral  valv« 

Veiilrnl    vuUe    with   a    lon^;  M.nu'what  n<  uiiiinale  apex.  .  n.- r.    1    ■!  ■ 
vaK..  eM-nly  round.-il.      U.ltidial  ri(l«.'- st-airdy  .li-tiiut    fr...iii    tlw    ... 
bonier:   hoth    are    er.i>--e(l    hv    stria'    dirp.'t.-d  forwaril  towai.l  ihe  p.  .1 
^ro.ne.       1  he  (»/•/■/.. I' .if  this  vaKe  has  the    Ki-oup   of    ecmral    -.e.-ir-    -- 
f.irward.  an.l  »hows  iuiiuessions  of    ui.si'ular   trunks,    arcluii;,'    tov^ai.l    sL- 
fr.nl  iiririj;in. 

The  dorsal  vahe  is  |,(>ntan;;ular  ovate  and  more  slroii^'ly  anli.d  L  .. 
tudinally  than  the  ventral.  Tlifi  n,lrri,.r  ot  this  valve  is  reinarkah!.  l.  i 
the  very  advanc.'d  p.isition  of  the  central  -roup  of  iiiuscl.-s,  whi.li  m 
ahout  on.'  third  from  the  front  of  the  valve  ;  this  >,'ives  the  raised  l.ni 
on  Nvhieh  they  are  phued  a  ribhon  like  ap]  earane.'.  The  pits  of  the  uin 
hoiial  muscles  and  the  posterior  laterals  are  visible  on  the  interi.ir  ot  Hi- 
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v«lv..,  aii.l   iw.,  ,ir.l,.-il    l,|,.r,|    „„,,ri..M,„„   ,.    ,h,,  .,,1,.   ,  ,■   ,,  , 

|.n.lMl.l>  (ill.'  I..  III..  va«  iii.ir  Iriiiikv 

I.ul    Dll.'n   iIm-.i.   ii,1;,..«   sink   d.m  n,    1.,^ , 


Im  ml'"  I  "iirf.iic. 


'■,i   II   yritii'il  u,   or    111-.  >;ii.,ulv 


;'■'"■,  ••■■"««i"'»  <•'•' -" 1 1,1,11 ,  •!  .,,i,.„,  ,,.H., 

1'  J  t.i  .1  iiiiii   mIhmIi'i-  ih.i,,  tl„.  \,.|,ii 
itMiiii  .'1  mill. 


I"|'lll    "I    III.'    t«        M,U..s    l.,y,.|||.N 


//,„■,:„„  .,„./  I„.:,l,t,j         |„   ,1„.  ^,,,_v    ,|,,,„  ,,,•   ^    _^_^,    ,,     I     I       ^^,^^^     ^    ^^  ^^ 
villi's   111    1;.    I   1,    „ll,|    1:.    1.   ,..        |,,ur,     |;i,|„|„ 
-..Ili-.    N.  S 


ll'lllhu,,     I  »,.>;,, 1,1    l„-,.,,|<.   |;„,„ 


Mil, 

1      •    I' 


Il:.-p.     ..•sluisal.iUMrUmiiMl,.    1„.,1<    l„  ,1.,.  .  „,„,.,U  v  ..K..    UU'l.n.    >    : 
7„/.V„, /„„„;/.„•„„.,  iHit    t!,.,   ,|„|.„U    ,,,K,.    ,s   ,l:,r..,,.M    .i-..„.  ,|,..,|„,.,|„f 
.1.,..  ^C...,  ;    i,s    ....|„i„l  «i„,.,,  „f  ,„,,,  i,  ,,|,,.„^.,„|  ,„    „,  ,,  ^_  ^^^^^_^    _     ^_^ 

'•"'■'''"'""•  ■""'  '"  '■■' ■""'  «"!'  'In.,  ,,  ,1,.,„.,„.,|  l,„.,,  ,,,.,„r,..,  , ,,  „ 

...,.f  tl,P  v,.h,.,  ,1.,.   l|,n,.,„.,|    ,^,,,,  „    „,,,,,„,„,   ,,„^„  ,,„,,  ,,f    ,/^.^_^^^  _^^ 
,.,..,«/,/.  ra  ,ui.l  0/„/„,  ,„.,j..r  ,,,,.1  „   1,  ,,  .,„„11,.,.  ,,  ,.,,,„  ,|,  ,„  tl„.  U,,,.,-, 

This '«|M-,.i..s  i>  lik.,  /,.  „,„/„,„,„/„,   l;,„.,,,-  ,,,•  ,1,.,   I   ,,       ,        , 
.,,  ,  ,  '  "     '"    "'  ""'   '  I  l"'i   '  'iiiiLn  III   .,| 

l.X«H,  I  l„.u..r,tml,hlli.|,sni. .MuuMunu,     a,,,.,    „f    ,,„.    ,,.„ 

n.il  vuIm,  ,.m,I  ,u  l.aviMu  llircfiilial  i„„..|..  „  .,1  >  |,..,,,i|,.|  ,„  :!„.  |.,„..,l,, 

"■■'•■I- "fill.-  .,ih...      In  t|i..,l,„s,.|  v...Ue  aU,.    ,|,..   ,„,„,,   „,    ,|„.    ,.,.';„,'u 

n,.|,d..saiv  iMi„'li  r'artlii-i  f„r«anl„M  tl„.  vi,K.,  a,.,l    ,1,,,.,.   .,f    ,|,„    ,„,.,„. 
nnr  jut, Til-  fiiillirr  a|  art. 

I.n„j„h,,.,  t;,-,j,r.,  is  H  lliin  sli..|l  |„  (1„.  .,„.,,|,.,  ,,,„„  ^^,|^^.  ,.  I  ^ 
.-i.ly  a  tl.in  i-liilin,ms  luyor  i,  pivxTV,,!,  .s,„ik.  „„M,I,i.  |,n,.  „„,  ..wnlli.t 
N.,  vi'iitnil  \.ilvcs  wen.  t,,iiii,|  in  ii,i.s  a^M-  , 

I.,  til..  As.Ms,.  K.    1   ,/,  ,a    |;,„„.,ia,y  l.r,.„k,    tl,,-    M.,„r,,l,    Ull,..,|..|,    ,.0- 

""• '■■■   '"   '''""••"'   '"    'I i.   ai.ltl,,.  ,„.,li,.|,. ,„    i„.i,i;,i.„ 

Kr„lually  fr,.,i,  th-  vi,..,.,-.-.!  ravity,  witl„„H    11,,.  |.,,i,,.    „r    Mmul.i.T    „U,.„ 
M,ii  at   ll;('  1.1,  k  .if  III.,  slu-il  in  ,,(|„.|-  .,|.,.,.j,.^. 

riH'  alu.v,.  ,l,.siTiiili,.n  .•,,v..,s  ihi-  „„„,.  silirnt  cliaia.'t.r^  .,f  /  ^>,  ,;.,■, 
imt  |.i.-,.,...„|l..oti„ns  iim.li-  in  ILuI.  inal,!,.  ,„..  to  au,!    .,„„.■   ,Ku-,i,.uiar.! 

'"'•"•  "i^i'Tity  ..f  i.,.li^i,l„aU  ll„-  si.lrs  „f  ,1:,.  v..„ira|  viKv  ■.,■,. 
Mraij:!.,,.,-  t,.war,l  tl,..  l.,.ak,  a„,l  .1.,.  ,,„„t  ,,  ,„„  s„  a  M.nunat,.  a,  iv,,,,.. 
-„tH,lin  ti,„  li,;ur,...(la  a„.|  /„.  Al-o  ,l„.  hi-k  part  „f  ,1,..  ,|.,r-al  valv..  i. 
r„..r,.pn,l,.„j;,..i  llia.i  as  r..pr,.M.„„.,l  i„  tl,,- li,r„r,.s  (  1  ,/a,.,i.,  ;  so, hat  tl„.„. 
1^  , Hit  „s„:,l!.,s,„.|,  i.,li.,,,,p,,„,,, „.(,,,..,_, I,,., „,,,,,,^^^j.^l^^^.^^l^.^_^^^^.^_^^_^^ 


-Ml,   .1 
..l...   I 


'■ ■   >^-".   Mu-,  r.  .S,  ^.,|.  ..xi  |,    ,(.,._,    |,i    ^^„, 


:.^- 

A 


■7 


I 


1.1    |.l     N\MI,  tiL'l.    I    .111  !  ••. 


^iriKm^. 


W'  ''zjr^^^^'mi^^^mim 


T-M-U, 

lll.-lll.-lIlM 
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Im  .\-.  i--  K  1  f/;is  uf  1  as  in  tlic  .,tliers  ini'iitiurHMl.  tlic  valvf  s  iiri' tliii, 
■  •!:>■>  aif  ll.iUiticii  on  tl;f  iii.-iii;iiis  M-,  ~vri\  in  llu'   slinli-.     I'.fiiii,'  a  tin, 
it    was    more    \\i.\>\i-    U>   (ii-tortion   than   ollifi>   occui  i  in^;    willi  i' 
.  \      [.tinu  |icili,ips  tlio   lliin-.-lifi'rtl  l,i'|>t()li()li. 

.v-nlj  f,n:-  (acl.liliorial  n<)te).-^TIi.'  suit'aoc  (if  tlic  valv.-i  is  ■.<>!, loni  pp 
s.Tv.d'  fM'opl  near  tho  Wak.  A  v^iiiation  from  llio  (lull  ^'I'nnMlatcl  --v. 
t'a.v,  wh.'ii'  it  is  wt-11  preserved,  consist  ot  tine,  somewhat  iin'Kular  r..i 
i-cnlni'  shinin-  riili,'.  s  ;  thfse  anaslonio-c  inri^ularly,  or  at  tina-s  pa-ssmi 
an  iiT.'L;ulaily  -ranulat-,!  surface  Tl  «■  dovsal  valv,'  shows  thr  lonu'  c-aW  . 
with  till!  uiusi-lc  sc.irs  Honsftinies  moif,  soini'limes  loss  advanced  to«:,; 
the  tront.  Th.-  stii:.'  of  the  cardinal  area  pass  into  th.e  di-pivs.>i-n  of  '' 
vis.-fral  cavity,  so  that  they  have  ::o  ollir.'  of  a.lhulatioii,  hut  appoar  ■ 
mark  tiie  iim>  of  attachm.-nt  of  a  li-anipnt  or  parietal  hand  .onm'dii 
th,^  l)ai-k  of  tho  two  valves;  su.di  liL'amcnt  or  hond  nnist  havo  hr. 
divided  on  the  ventral  side  for  the  passa^'O  r,f  the  pe<licle.  Tho  con... 
tion  of  the  two  valves  seems  to  have  hoen  very  like  that  in  OholuH. 

Tlie  species  pxhihits  con.iderahle  variation  in  form,  as  may  tio«athei 
from  the  followiiig  tabic. 

Vai.vks  of  Lint,'ulopi.  (ire^wa  in  Assis.^  K.  1  d.,  at  Iiu,i;nld  hrook. 


Vkmuai.s. 


DoU.-Al.S 


Ai. 


'" 

liini. 

niM. 

! 

mill. 

iiin. 

1 

i:i 
II 

11- 1 

10  1 

o;» 

i;!s 
i:iii 
rjii 

?. 

1 

11 
lo 

10\ 

1", 

It.". 

!ilM 

4 

!"' 

■;•; 

lo- 

4 

10,' 

'.*:-. 

i'» 

\i>\     s. 

11 

lis 

ss 

Id 

'.t'. 

!>,) 

!>  > 

Ilimili-i  "1- 

11 

:is 

hS 

i 

(> 

I'l 

,V.'.  ,.1  ■-.ih^ 

11 

^ 

;',s 

ss 

— 

' 

v;,l 

,>-; 

tll> 

iVs 

In'iii  I>i!',m1 

h 

Ki 

S 

■j:, 

so 

_ 

X 

,s'. 

s 

Ot> 

»ls 

l.i...k. 

«l 

in 

s 

•  1-, 

so 

X 

11 

S 

lu 

HI 

7 

■.'1 

TO 

1(1 

7 

< 

(HI 

v.* 

11 
IL' 

'.1 

1 

*J'.I 
I'll 
L"l 

01! 

i;:f 

lio 

7, 

i 

1 

11 

>** 

7 

•Jl 

."I'.i  ."i 

1 

A',  eragi'. 

M'.IJ 
10  7 

lt4i  IS 

1» 

rj44  :> 

!       il4 

H'.i 

1 

55 

'   KV) 

H'2 

1 

.•^11 

4.'J 

! 

S  It 

n5 

This  table  may  be  compared  with  the  following  of  valves  from  an.it 
locality. 


f^^wm^^ism^j:  • 


1  L".t 


V.ilv,.s  of  l.ingulppi,  Creifwa  fron,  Assi^o    h' 


<!..  ;it  liouiulaiv  I 


y  brook. 
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NiiniU 
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— 

— 
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"■ 

mill. 
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I 

Il' 

!» 

1  Si 

HIS 
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- 

:t 

\  11 

.i 

1  [ ' 

~ 

I  m 

^! 

=r 

1 

lo 

s 

I  -■") 

•^(i 

~ 

1"' 

I    4'i 

«; 

IM 

7 ' 

1    'A'A 

:-■- 

'■ 

H 

HI 

7 

1  L't; 
1   i:: 

71 

lit; 

1 

11 

l( 

i; 

1  i",t 

1     .■;< ) 

'i.'; 

-. 

;• 

i; 

1     .' M 

■,( 

i:{ 

"1 

U 

7 

i; 

!    17 

1.) 

1'"', 

5', 

1  ■  ;{i  i 

41 

'- 

I  In 


n 

I:; 
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I  111  nr, 

I  \<.           !.) 

I  "II        :«i 
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I  I:.'  7- 
!  It;  IN 
i  I'T  i.ii 
1  II 
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•  'I 

111 

i:. 


i  (111, .11, 

ti..|,.  I!, 
.■A\   \.n. 


'"■       Ml      I-  I,.;       II,;; 

■■'  •"'     r  7  I  (i!i 


■lli-v;imtioMi„t!..f„naof,!„    .,lu.,n,|,...   tu„,,,,„- 
.  IH...  du..  to  ,1„.  .li.tnuion  „f  ,1„.  v;iK,..  „„.,-  ent,  '  '"  '"'"■' 

Iftlir  miiarksononrnuui.mii.  a; 

■      ■    I" 


--•-n,....,.u.,_.,,,,„,:;;;-^^^^^^ 


[1       i|ii;ulri 


•■:"'n.-litlie....niolcs...tn,,ut,.n,.s,thatp,.,,,,,,.,  .      ,''''7      ' ^ 

•■'-..^•■.t-il  l...ynn,l  ,l„.ir  natural  form       [„  ,  ,i       ,  '  '""''^  '"'■ 

■•;''i.--i«-t..,.t..n,,,oiM,..th:.J  ::  ::;;7'■'■r 


'l'-  tlH.s  caus,.  are  tracTal,!,.  nmst  of  tl„.  oxtr,.,,,,.  .,|,  n      , 

^''n>.,s  onente.1  in  the  .same  direction. show  vuiui  ni"  '"■"^"^'' r.a... .. 

^"^'■'f'.      Theiengthand.idtho;     ,,:  ':;:r':"^"^^"7' 

^''-'   '--    the  e,,Vet  of  di.,auon  and  variation  ,;;:'::  ,::7;:,::S 


-C.    H. 


f 


I 


T***TllfTlMnTi 


«'if 
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.,,„s..s  is  no,  ...  nl.vious  n..v..r.heless  the  va.iahiliU  of  the  spcie.  i^ 
e.-ia.-nt  ou  ..XMnmialion  of  ll...  ,>c.o,ni.^M.yins  ti.l.lr^.  'l-n  valv,.s  tro,„ 
Dugal.l  l..-ook  >ho*  a>i  avrau-  of   ".  Jm-,  excess  of   Um,..!.,  and  soNontre., 

valves,  fn.iu  l!ouml..v  lirook  an  av.ra;;.'  of   0   f-r.     'lUr  atti'...< t   th. 

valvos  has  no,  atle.'t.-d  tlu'lr  fo.n,   in  the  ^anu-  way  as  ..  has  xhv  v-nti-al 
xaU,.s,  as  was  .-xplaimMl   in   tl.    ivina.Us  on   oru^ntation,  an,!  it  may  l^- 
HS.sum..<l   that     .ho    natural  wi.hl,  ami  l.'nt;lh  of  thi^  .lor-sal  vaUes  ol   th, 
species  were  aomit  i  ([ual  to  eacli  .illin. 

Vn..th...- fart  notie-ahle  in  tins  eonnection  is  that  onlv    a    few    vahe 
,,.u.h   the    full  a.i.l.  size.      Also  the  shells  fnan   DnuaUl  brook  U.vw   I 
lar-or  size  than  those  f ro  u  I'.oun.lary  brook,  where  the  n,easures  ot  As- 
1.-  ''l  ,/    .re  n.ore  aan.lv.     This  is  an  unexpeete.l  result.  a.s  in  later  I  ane 
,ian  terranes  Linuulepis  has   l.ee.i  found   ...peo.ally  to   el.araeter./o   san 
,ton,.s       I'.ui    it    agrees    w,th   the   habi!   of   this  particular  spee.es  wh.e, 
while  .'are  a.,.1  small    in  .he  earlier  an.t  uio.e  sandy  assises  ot   Ihv.Mon  . 
became   plentiful    when   the   mud   be.ls  of   Assise   K.  1  d.  were  !a,.l  dov  . 
(se.'  an.iotation  of  species  in  the  several  as-iso-   p.  "S). 
K,.st,„......       Ci.:Ori:^orr..nn,sf.,:,.   in    Lu,;,n''ris   ^■,v^,e„  -This    >pecies    .    - 

■'  -"•"""■         apt  to  develope  eoncnt.'ic  grooves  or  cicatrices  at  certain  stages  ot  grou 
Thus  of  eigh,  ve,.t.als  tVom  Dugald   b.'ook    three    d.ow    strong  e.cat,  :.■ 
..,  7  .mn,  fron.  the  u.nbo  and  all  show  then,  at '..  nun.,  but  not  so  d.s.t.e  . 
.  ,f  thh-tce..  ventrals  f.om  IJounda.y  b.ook  twelve  show  g.'ooves  at  b  .,:  . 
fnm.  the  un.bo  and  ,.ight  >how  the.n.  but  .,ot  so  ^^ell  .narked,  at  .-'J  n... 
,,f  „..,  d...-s.i!s  f.o...   Dugald  brook,  eight  show  a  g.-oove  usually  st.-c. 
at  about  six  ..!....  f.-om  the  una.o,  a..d  four  show  o..e    at    S^9    .n.n.       '■ 

tiflcen  dorsal  valve.s  fnan  Wou..<lary  b.-,K,k,  eleven  show  u   g.-oove,    o-,,,. 
,t,-on.'   at  about  .i  .nm.  from  the  tnubo,  a..d  th.ee  show  weak  ones  a,   ^   . 
„„„.  fn.m  that  point.      At   both    ,  ■  alities   a  few    ve.,t.-als    show    .v.,:,. 
grooves  at    t  .nm.  f.oin  the  umbo, 

^     Miow.nu  one  to  ,  .vo  .niUimefes  for  the  ext.a  length  of  the  vent.-al  ^ 
these  cicatrices  on  .he  two  valves  woul.l  con.e  opposite  each  other.      I   ■■ 
a.cp  ones  are  apt  to  be  placed  ju^f  outshle  of  the  visce.-al  cavty  o,    ,1:,. 
dorsal  valve,  therefo.-e  considerably  beyo..d   the    point    of   attHc.....e„.    .. 

the  cenfal  group  of  .nuscles  of  the  ventral  valve.  The  corrugation  c.„..„ 
1,V  these  cicatru-es  would,  no  doubt,  serv,.  to  sfeng.hen  these  th.n  sh,  .-. 
vi.twellnd  s.n.e  that  have  bee,,  decollated  at  this  line,  as  the  band  o,  ,h. 
visce.-al  cllus  in  a  few  valves  has  been  found  to  extend  <iu.le  to  the  n.-n' 
of  the  valve. 

Mr  Walcott  has  made  some  curious  mistake.s  in  .-egard  to  this  spcn.-- 
First  he  placesj^as  a  species  of  the  Pa,adoxides  beds,  when  .t  a.  ,u.l:y 
'~,'~'      T       7~      1      «- ,     U..1I    TS     N-Ltional  Mu-i'uin,   vol.   xxiii.  pajr- -'■'-'  ' 


l.'il 


("■ours  I.OUIJ  feet  l,elow.      Secoii.l 


"1    lie  »sM,i„.,.s   ihai    l.,.,„,.l,J„.   ,„a,„ 


shell    ,uit.  ,li«;...,.,.t   i„    ,.„,.   i,   „,„   ;      7     '    ',   '■'-""■'"''■-   "'-.'s   . 
/-■"■'/"•''■''"  > <■'/-',  a  ll.i.k  s|,ell,.,|  s,„.,.  ...       ,         T  ''""""•     '^'''''■''  "''" 

'-.y-.,  which  is  ,hi„  sh..iie,i.  H,.w  i„.  tw, : ;;: ;  ■  ■■;'"'"? "'  ^'"^"''^"^ 

feet  alH.ve  it,  an.l  that  /.    ^,     .,.„  ,(  ''">  "''""''  '"  '".^■'■'-    ■"W 

...T   they   in   tlu-   l,.w,.,.   h.,n.,.„    wit'l^'i"    V;,;'"' ""'"'  '^'>-.s  with  tl,..,„. 

rwnarkahh.,  sinco  Mr.  Walmit  .„,„  , ,-  ,  " J    """"■ '"   "'"   """'" 

..id  they  wor.  distitiaiy  ,„ark,.,l  a.  I,,.!,,,,^:,,.!  ,„  1     ,:'";""'"":  '"''  ^^"''^ 


^■"f.  lioiii  SI  \.  11.  s;ir 


IntenninuhMl  with  tl„.  al,„ve  s,„..,-,.,  ,,i„.,.,.  ,,,.      . 
iarge,  whioh  .iim-rs  i„  i,s  thi-ker  an,i  -„(,„,  ;.,.,  "  ^'  I'"'"  """■'^-  ^'^  ^:-- 

an.l   straight    ,.ost,.,.ior  ,„a,.gi„s   „M  h-      .;,':.         ""'"  ■'"'""^  ^'"■'^'^     ' ' 

/..  "rry,ra).      Tho  co„co„tn:  .row.h   '    ■  "  """   '"'''''''^  -  '" 

■'™.  ^-^p'^'^^'n......  a  :..:;;::;;::;::-::,,;■■ ---".- 

The  following  tahle  will  show  i,.  ,,>lali„u  to  /..  ,;,:.,„,.  ; 


Vai.vks  of  var.  n,!,iisia  iVom  As.,s 


»'  i:.  1  <l. 


Xillllln 


91- 


s    It 


UIIII.  lull. 


1 


I,                                                                                         """■          """•  ■"..!,  Mill,. 

4 ;>  I        1 

' .       us  !J      '^    ■:■ 

.',  10          ;.,  I          .       -,, 

'■'■■•■•■•■'■'■■'•■■  A  A.  ■'   -•  ' 

■'*■'  il^i  ;iv  if<  ■  ^ii    s 


71,  I'i ii-i.iii. 

'   ^r.  ,,f  rill. 


I 


-O     R. 


■v.-SfeuW 
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Li\ca-i.i;i'is   KoiiEKTl       I'l.  VIM.,  \->n<.  '■>■'  anfl  I: 

The-  f.)llowin;;  sp-cu's  wiis  dfsi-i  ihcd   witli  /.ingiihl/n  S,/,r,/i,i  in  Tniiiv 
Uov.  Sof.  Can.,  -'int  Sii-.,  vol.  1,  sec.  iv,  ji.  i'li'  : 


ile**n'it>»'(i. 


3     :      i 


"  lilM;ri.Ki.i..\   UoiiK.HTi,  n.  .■^p.,  I'l.  I  .   l"iu-.  -"  iiml  ''• 

'•  liroiuilv  iiva  ,-■,  Ihi'  v(  tilnil  value  .icuiiiiii.ite,  iMviii^ii  low  iiiesiun  riil'j. 
in  til.-  l>(»li-ii"i  third,  iiiid  sli;;liiiy  ii|itin-iu'ii  :itt'.,.  Iwuk.  Tlic  iloi>  i 
vjilvc  tiiniid  iMi-lcrioily.  with  .i  imr'  ,.v  liiiif^  niiii -in,  thr  vahi'  Irs- 
inesiun  !:nH.v.."  in  tli-  i!o>,t.ii..r  .umitcr,  iii.l  i-  ll.iircn.d  towaid  llic  fioi,i 
In  tlic  ventral  valve  tlir  inner  surfuto  of  tli.-  lliickcntd  posterior  \>:u 
of  ti.e  vaKc- carries  two  pair^  of  diver>,'inf;  ridi,'e.«.  tlie  inner  pair  ternii 
natini,'  at  the  sears  of  the  anterior  adductors,  of  tlieouirr  pair  .d.oiit  e(pi;. 
length,  liut   continuous   with   impressions  of  the  cur\  in^'  \aMu!ar  tiunk 

'I'he  dorsal  valve  also  lias  in  it-  interior   four   divor^iMi;  i  idj;es  ;   witli 
til.-  two  outer  <.nos  at  the  hacl;  ..f  th<'  shell    is   the   inipr-  s.-ion  of   the  p - 
terior  adductor  nuiscle  ;  iind  within  the   "wo   inner  ones,  one  thinl  tP 
their  ends,  .lie    the  ov.il    pit- of    lije  anterior  adrluetors  .   hrtween   tr.- 
scats,  and  extending  hackward  in   the   valve,  is   a   faintly  in.irUed  ne  -   i 
ridjze,  placed  about  onethitd   fiM.ni  the  post.iior  i  iid    'f   the  valve.       1 
pits  of  the  anterior  adductors  .d\eri;e   somewhat    .at    their   anterior  ci 
and  a  -liorl  distaii.-e  in   fr.mt  of  them  are    iw.,   small,  n.u:  d    pits,    n 
toaether,  which  mark  the  jioint-i  of  attachment  of   th.^  .m'eiior  adnit. 
,SV»//^/"/v'.-    I'his  .-..iisists  of  irrei^ular  concentrh-   stria'   which  ino  ■ 
late  wiih  one  another     iroducini?  a    urface  of  l)ii>ken   rid^elets.  siimiai 
loat  of  an  Acroth-le  ;  iIh'  concentric  rid-.-s  aiv  of  unc.|ual  sizi-,  and  '  i 
are  occa-ioiuil  niort.' ili  tiiutly  m.irked  j;ro\vih  line-. 

S!'r.      I.eni;l!,   of  the   doi  sal    \ahe,     1 :!    mm.;   width   ahout   the-,:i 
the  vi'iitral  valve  is  ahout  !  o  mm.  lon>;er. 

Aec,(/;.'y.-  .'san.<' as    I.lii'iiihllii  S-hryiii       l-'ound  in  ;i   sandy    Hum 
of    .\-sisr  K.  2  (a.')  hv   Messrs.  We-lon  and  Itoheri. 

This  species   is\ery  Utile   lar^'er   than    I/, wjiilrll,,   Svhriiu'iAmX    i      ■ 
tineuished  by  its  radular  ornamentation  and  thickvr  valves;  also  1 
acuminate  upturned  heak,  its  tumid  dorsal  valve,  and  by  the  posit i 
th.'  central  muscular  sears  of  this  val\e  ;  these  .scars  are  in  the  ]"     ■   : 
half  of  the  valve,  but  in  /..  ,S'ii,-;i)ii  about   the  middle  of  the  vaKc 

This  species  approaches  Lioiiulepis  in  the  form  of  the  beak  •  '.  ' 
ventral  valve,  iind  in  the  advancdl  position  of  the  lateral  m>-  h-.  ■  ' 
dicated  by  the  lateral  septa. 


^'jjd-ifm^j&Mi^^.jy^.^.  _  L^*«i:^5«»' 


13.3 
From  /,/'f,y»/,,,,„.  /;,.,,„„  if  ;  i      , 

"fti.e.i,„.s.,v,.K,. dhvu.':;,;;;!!^,;''"'''^'''- '  '■>■"— '--nu. 

A  ll]ioks||,.||,.,|  si„-ii,..    >viil,  1 1,     1 

y!'"  ":"['"'    -'l-'.-au,.v.,„  .„,.,.,!, ,„,„„        , 

•""l"'i^'"lliM<.:  it  i.  111,,,,,  stnm-'v  ■  I     ■   i  "      !""'"' ""• '".I 

">iMr  half  than  ..UtnvliiT,.      Tl„.    Ti'  '"'"''.'""■"  '!"■ -i-l,..  ,„  ,h,.  |„,„. 

""■~'""   -"•■'ll;h|    f,,,,,,    ,i;,.    ,,„,1...     ,,.. 

lli. 


I.H,i,-.,l.-|,i- 

'"iiriii.'i  1 ,, 
.!.-.  nl,.,|. 


tiie.i,id,||,.„f   li„.  .|;,.|I     ,,„,    ,,  ■    '   ;"■"-'"  * I  'i-  .,M,1,„,  l,,.v 

''•'-"^'-'-iti.n -i„.„„ .,,;,!''';■'■'■:'';'''•■--' ■•!''-^ 

i:xtr,„ii„.  f,,„„  ,„,.  In,,;;,.  f„i. «.,„., I,: ■    ■  "'  7"^'>'  '■''  -•■^"^  f-i-n,!. 

/    ^'    ■  "I    ■  I  -I  t  ui-  itii^i  U-ii'tt  I,  , ,,   1 1 

-■^us  („t, I,,.,.,. ,„,■,.!„„„,,,„  ,^.    ,.^^  ,-,.„.^,j.  ,,  '   ''    "  "'■''i-^i:vov,.,I 

a  small  |,n,.  „f  .,,  ^,.    ,,.;...  ,^^,,,^.       ,  '   '''■'""■  ;"''  "'•"'■  <!r'"xi'M:,r,.,)  i. 


''■•  !''iiit  ,,.•   ,!,., 


'"I'll-  in  ill,.,,. 


■iMi-    .'    I 

^.'ilv.vsis  l„.avy    ,i,„i    rxrowU  ,„.:,Hv    a-    ,  ,,  ,■   , 
tli.'yiu-..n,„a.  far  tV,„„,lu.  ,.,.„,,, ,"..,. ,,,,,,;,.  ;""   '' 

''"■'''"^^^''    ^"i^-    i^    -al    a,„l    |„.    ,,,    ,,„     ,,„    ,,,    ., 

-'iv-ti,op..s„.,.i,.,..,„,„;..,,„„    .^,  ;^-  -■■  ";  ;  ..iuu 

-^^■'-  Th..vai..  f,.,. , ..n,:i..,,,,,,,V  :^  ;,.:'"■'";■'■''■''■'■' ^ 

111.-.      I>,l>-nor.      ■IhMiin...,.    a,-.M    iv    1,|„,  ,  ""''""'-"'"  m-,lia„ 

■■'""• -r'--e,u:„.„i,,„,,„..  Th,..! i;.::.,r ";''■;,■■'''' ''•'''■-'- 

—ftl„...,.„,PaKa,v„ea;ivt...,„,„|'    ;'"'"■  •^"^'-       '''"•'""■'■■' 

i;-'-otti,ei.,>,ui.,f,i„.vau..„.,„„ ,.  ^,.„„   .,,,;,  ■'■;"■;""""■ 

'""^'    -   f-   ^■■-    ''"•    — i-^    > ea,;.a,:a!.;.  ::'7-"^- 


'ium;s,n.,.  si.,.,i  i„.si,lf.„f  til,.  |,ii,.,..^i 


T 


I 


r 


r 

f  '  ■ 

i' 


S;,,:  Wnlral  valv..,  len-ih  11  mm.;  svidlh  S  mm.  ;  d.'l.tli,  \  \  nuu. 
The  ilorsiil  viilv."  i.s  L'  mm.,  hIidiIpi-  tlian  tlio  v.Mitnil. 

l/cir,-:.,naH<nnr„lili/.-\hivk  purplish  ^niy  samUfmi-s  of  K.  21;  al 
huuald  Kruok,  Kseasdiiif,  N.S.      Ndl  laif. 

Til.-  tcllowii..-  t  till.!  j-ives  m.Msuicmrnls  ,,f  valves  fr..m  tills  liorizoii  :  ^ 


V.\i.\r..s  lit'  Liiifiulcpis  Iciiyiiicrvis  from  Assise   K.   :i   ''. 


4     i..iiptii.     wi.iti..     i(..|,tij. 


I..TI-tl 

..r 


^;i,.wlll. 


,'v.-     (,(lh.- 


II 
III 


V.I 

w. 


X<'. 


lillll.  Ililll. 

It    . 

■ll 

I  "l 


V. 

1  1 


itiiii.       lull!.       mill. 


is".  X'.  !l|i 

(',  H  '.'  ■"> 


lir; 


(l.l 


41. '> 


li  •_'         '.I 


This  spi'cirs  is  iviiMrl-alilc  for  the  Ion,'  lar-e  calluf  of  the  dorsal    v;i 
and  f..r  liie  prol.m^.Ml  '«  ik  of  the  ventral    vahe.      The   avera--    di-  • 
of  the  vi.ivral  callus  of  the  dorsil  frnrn  the  front  of  th.it  valve  is  only 
eighth  of  the  valves  Un.^th.      As   -he   lateials  of  this  valve  also  .,,„ie 
fonvard  it  may  1-e  assumed  that  the  vis.'eral  cavity  is  unusually  laiu-- 

(■;/„,'».<   .■„l„h,<    N'olli.  sp.      presents   somewhat    sinulir    appearate- 
the  ilorsal  valve,  hut  its  centrals  are  not  nearly  so  far  .idvam.'ed.      /. 
acnl,ti,.)nh:.  jjoem.l-  has  poi.us  nf  resemhlanee  in  the  ventral  vaUe, .,, 
allv  in  the  p!-ol<m«ed  heai;,  and  ohliipie  striae  im  the  hinge  area. 


>  11"  1  .li-  niM.hi..iH,a.-n()l...his  A  l.iiiK'i.l,-ll;i.  Mem.  .Veiel.  Im)..  <i.  Sr.i.  M.  I'. 
,  s,  1.  ^■•\.  IV,  N...  U',  1.1.  ii,  tij:-.  ■Jle.  .uiO  l"-'r. 
tCi.ml.rian  l'.raelii..|«Kia,  01,„lu-\  l.illKoliHn,  l'-^-    N="-    M"''-    '""«•   '"'■    ' 

ii.  liu'  i;. 


!:!.-, 


TImre  is  ,i  scarcity  of  j-n,*,;,  .vairi,.,..  „„  ,|,..  vU^..       f  ,,  • 
seldom  an,  .no.-o  M,a„  c...  s,...„  „„  ,,..  .„.„,,,„'       ;,  "V";  ^'-"■^  ■ 
no,.  ..     Tins  ,„ay  1.  .lu.  U.  li..,  adv.„.,.,|  ,„.i,i„       ,       ' 'T     """  "' 


••Ind..fa„lt  of  >Mor..(.x.i,.i,.,.i,,.,,,,,^,.|,,,,,,^,  ,  ,  ,    ,        , 

t.K.fo.iowi...,a,.H,..fo,.,.n.,,,,,,,,,^;.:   '    ;;'7-;-^ 

;::;;;;:;;:;l:r;;:'::;r;:;;;;;::',;''' ;"- ;.;-:"-:;::,'•■ 

H  an  .'xoepti.m.,  TIhmv  is,  l.owrv    ,    a  ,„   ,  "l^"ol.  ,lu-. 

^    '•"■  '"■"'■  iiMiioitarit  .liMiti.t,,.,,    „.i,,..i. 


nil   iii.i; 


..vu,,iMtl.,....n.alvalv.,a.,.o.,,p;o.,.,,«.m       :      ,.         ■'r/^'^"-'''''^'' 
■"'''-i-th..yanW,,^W,,.,i!u.in.,,     :":'': ''''^''''''^-^^^ 


liull.   .\,-.t.   Ilisl.  Sop,   N.I:..  vol,   iv,  pa^..   l;is 

TluMv  is  also  au  import. ot    .Hm  i.  :.,io„  i„  p„.  :„1- ,.„  ,.,|  ,,  .i„ f  ,,, 

—  "f  tI.e-M      laterals    i„  ,!„.   ,l,a-.u    .  ,1. ,-   „f  ,  ,1.„,„.    ',„    ,    ,  "" 

.i...yaro  placed  to.anltlu.  f,.oot  of  n.  ..,U.Uh.  in   (,u,.io,.1Im;.":;;^ 
not  tarivinoved  tr,,iM  tlH-centra!s.      A<  ,1.  .,..,!«  .1'  y  t|      p 

', '-<-'-^-M^;pi-sto,.a„„.f, i.,.i.iH;,,.:,a'!::r",:;:;;;;r 

..  tl..,-oto,-e,  p,.ope,.ly  an  .  -.-dovioian  .,■:..,  .,,„„  ,.„.,al,.,la  .  nun,,.,-.,.,: 

...     .eCa.nhnu.       i^or  pn,.,,oal    p„..p ~  ..w.n.Mo  ,i„ii,..U v   ,„  tindn.. 

valvess  ho.v.n.  tl.o  wUernal  n-arkin^s  dis,in,.,ly  ,,  i,  i-  .,„.v,.ni,:,„  ,o  „..,!: 

.i.a,nos,sot    (.l.olas.,v..nal,ov..,    wlnlea,    d,- ,; ,    „,„,    ,„. 

a..k,.o>vled.ed  tha,   „  ,s  an  ,o,satisfa,.„„-y  o.,   .      .\,„1  , „,„..  .o  .„„.„.,. 

«l..-.vver  «v  h..vv  l,,.,.n   al.le  ,o  ,ind  th..   in,en..l  n,a,.l.n.-  ,,f   ,,,,,    K,,,,^^^ 
"--"  ;"-l.    they    do    no,     a„.,.e    wi,h    ,1„.     ,,  p,,.,      „„.  no.    ,„    .  ,i,„|, 

"'"'""■''   ""   ""■  ^"'■'•^^  "^   'i-   ;^"i'   -t   l-:..land.      In  ,l,i.,  .vav  .,.   I,..,, 

.on..>.o,.eco^nixethefaettl,at,he..  (■anadianni.,,,,. ^i,' ,„„,;„ 

"':'."'7;^,^; -'--'"   tl.  U..,.  on f    ,U.ssia,    ,u.,.l,a.l.,,n,.,.„n, 

'■jm.      O:   Ih.    two   types    that  o.,.,,,-    in    the  luehennn.an    terra.,.    ,|.,. 

ukKa-  o.io  n,  the  arrangement  of  the  ..m.al  ^ro, f  scar.  „r   tl,e  dorsll 

.hff.rs  .nore  from  Ol.ulus  than  that  from  f.in.a.lelia.  and  .el.ue  .l.neda 
ir,ieces.sary.o,.stablishasuhgenerio<iistinction,  asfollow:_ 
^:()()|!()L^S,   n,   sul.sion.is. 

I..  <)1k,1us  proper   the  atiterior  adduco.s   of  the  dorsal    valve   a,e  far 
.>k.'"  and  have  a  position  at  the  .nid    leni^th  of  the  valve,  while  the  '■  j  ■  'u.:^ 


'lii>  iii-w 


fcT 


H. 


I  :ti'. 

liittTjils  lire  far  ndvanivil  to  tlio  front  ami  iirn  (vliii'cil  cIum'  to;;clhfir  ;  in 
l-iiij{uleli(i  the  anil  n.H  aclducUirs  are  iil'ii  alxiut  tlii?  mill  Icnatli  of'  the 
valve,  wiiila  the  "  .|  '  liiteriiU,  itpproxiiniiteil  us  in  Ohciliis,  arc  a  little  in 
fioiitof  these  .uldnitors;  in  Ko  )l«iliisa  tliird  relation  between  llieseniuseli 
pits  is  t'oiinil  ;  tiie  ;;cnu|i  of  Miu^ilesasii  whole  was  in  front  of  the  i.iitri' oi 
the  valve,  hut  tli'^  two  piirs  ot  inu-cles  were  almost  or  ipiile  in  line,  lonm 
luiliiiallv,  with  earh  other,  anil  are  arranged  nioie  or  less  in  a  (|ua<lrat. 
manner.  Iteside  these  f  mr  pits  of  the  central  group,  usual  in  the  Iji,-ii 
luid  llrachiopods,  tliere  is  in  this  c_'eniH  a  fifth,  heini;  a  small    siii;;le   seai 

on  the  axial  line,  soinelinies  (Miuidisiant  from  tl tlar  four  and  sometini' 

a  little  in  front  of  the  "j  "  laterals.  This  pit  appears  to  mark  a  smal 
muscle  whose  otlice  is  unknown. 

The    ai  ran>,'metit    of  the   '  ascuiar   trunks  jn    this    suU^enus,  so  far  a- 
known,  is   similar   to   that   in   Olioliis   and    Lingulella.      This  s'jh^eiiu 
Koobolus,  chara -leri/.es  the  Lower  {'.Ifheminian  Fauna. 


tri|i;Ulli^ 


OlioiiH  TUlfAHli.lsn.  .sp.  I'l    \1II,  lii;.  I<«       ■and  I'l.  I.\,  rn,"<-  I  ""I'l 

A  lenticular,  rath.T  thick  shelled  species,  the  inside  of  the  shell  show  ir. 
eoncenlri"  rows  of  perforations  like  Lmynlilhi  Davi.iii. 

Ventral   vaUe  longer  than  wiile,  decidedly  pointed  heliind,  the  pan  .  ! 
tli(^    valve    in    front  of    the    umh),   rather  prominently   r.iised    and    H. 
slo[)es  on  each  side  depressed  ;    valve   somewhat    tl  tttene  1    in   front,  el- 1 
where  evenly   arched.      Iiilnrlcr  not  known,   hut   there  are  indiiiti   : 
that  the  callus  extended  as  far  as  the  middle  of  the  val   e. 

Dorsal    v.ilve  about  as    lonu'   as    wide,    somewhat    (lattened   aloiii.'   •' 
median  line,      li.trrinr.      A  broad   striated   hinge-area  lie.s  across  lie-  .  .< 
dinal  end  of  the  valve  and  runs  forward    on  the  lateral  margins.      A!  ii.i 
the   middle  of  the   valve   runs  a   'oiig,   raised   callus,  extending  in  ~oi,  . 
examples  to  within  a  ijuaiter   0(  the  front  of  the    valve,  in  others,  !e  - 
this  callu.i  is  about  one   fifth  ol   the    width   of  the  valve  ,  it  is  travei-M 
lengthwise  by  a  median  and  two  lateral  septa,  of  which  the  latter  br;ii,r!; 
near  the  fivmt.  each  branch,  and  the  me  lian  septum  extending  respect r-.\ 
to  three  small  muscle  scars.   Of  the  central  group  of  muscle  scars  the  tw  i 
posterior  ari'  larger  than  the  others  which  are  of  nearly  e.pial  size,  and  S' '  )  •■ 
times  nearlv  diually  advanced  toward  the  front  of  the  valve.      A  p,ir  ni 
vascular  ridges  extend  out  on  each  side  of  the  valve  nearly  opposite  In  tin 
central   muscle   scars:    at   the  end  of  this   ridge   there   ajipcars   to   !"    . 
minute  muscle  scar.     Another   pair  of   shorter   ridges   outside  of   tli.>.-, 
mark  the  position  of  the  main  lateral  muscles. 


-I* 
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'''''■"'/''"'■'■■   -This, -..iiM^ts  of    1;,„„.||,,„.    ,,„,     ,,  I 

"'-'-.lv.-;.l...y,u.u.o,„,.s,.. „,...„, ,,,''"    ""■"■"'l..n,,t,..f 

TI,..,lo,.:.li.,„-,l...s.,.„..|,.,„„,;„„l,.     ,  •'"'•■     '''V""''""t    11    MMM. 


IIIIII.    H.'i'M  li  f. 


>■'•-■■    -l,.'iiytl.  Ml'  v,.,iir,il  ;i  „„ 
iI-.m:.I  i-  ,.t'  111"  s,iiii,>  .l.'pth,  ai 

This  «p,.fiu.s  (iin;-is  I'l-cMii  o.  „,,„,,,„,„,.,,,  ,,    „    . 

/.-«.„,  th,.  a.lv,inc«.J  p„M.i„n  o,  ,| „,l,|l j  ,|,..  ih!  "  ,    ■     """ 


■llll,4-t.  .1 

lIlMtl,,, 


iN^'  uiiil)i)(if  till'  \rMlral  vail.-. 


IH-     |i|llh-Cl- 


This  .s,„.cies  .h.pa,U  fron,  ty,,,.. ,.,h„  ,„  ,|,„      ,^,, 

lateral  septa  a..,l  „.|va„....,|  p,.i„„„  „^  „,.,  ,,,„,,  ^.,„„^  ,,  „;  ;      ^  ;;';;;^ 
-cai!*  in  the  dorsal  valves.  "I' "i  iiui>,  .. 

The  following  are  .liinension.  of  tl,..  ^,,i^,^^  ,„  ,l,i,  m.,v>...  : 
Valves  of  t>holus  tiipaiili^  in.m  A-.^,,,.  |.;    |  /, 
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.\\..ni(.'c- 
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I  l|«>l.l>.    hlMI  I  H,    II.SJV         I'l.     \'  I  I  I,    I'l^S    :t    "     '/. 

.|;.i  KmiiIv   Icniiiul.ii    with    llii>    li.'iik   ot   )li«'   ventral   sli^jlitly    proicctiiij.' 

.1  Lfnyth  and  liri-iiillli  ulinii!  iM(ual. 

N'crilral  \alvi'  rather  llal,  with  an  appiisMMl  uiiiln.  sdiieulv  cl'Val.  ■! 
alwvo  the  eariiinal  hill',  and  hut  shtjhlly  iinM"'''"!.'  heyond  ih.'  g<'iiei.i 
eirculai  eimt'iur  ut  ihi-  s  d\('s.      Int^rinr  ii.it   kiinwn 

Thi'  <lor>al  valvH  is  evetily  >di.|i«Ml  tuwani  the  niaruin^*,  whieh  ari^  «>iii. 
what  llittfued.      A  median  niih-us  appears  in  the  ha  k  nl'  the  valve,  iie  i 
the   hinHP,   and   hefotnes   wide  and  shallow  towards  the  tTolll  .   it  exieinl 
two  lhir<ls  (if  the  Icnf^ih  of  the   valve.      /i,/>  nor.  -The  iMrdinal   aiea 
almul  oneM-venlh  of  the  letitjlh  of  the  valvi«,  ntid  has  a  wide  pseudo  d. 
tidiuin,  transversely  striated  ;   lliis  aiea  is  Iwiee  as  wide  at  the  margin  . 
the   visceral   cavity  us  it  is  at  the  apex  of  the  -hell  ;  the  cardinal  hordei 
also  are  wide  and  are  Irav.  rsed  hy  stii^e   that    turn   outward   toward  li 
lateral  niaif^iti  of  the  valve.      I,eii<;thtt  i-e  alonK  the  centre  of  the  valve 
a  raised  callus  that  earlier  the  central  muscles  ;   it  is  iiiajked  liy  a  medj 
and  two  lateral  furrows,  that  extend  ahout  half  ot  tic  length  of  the  \al  . 
at  thi'  front  of  the  callus  are  the  central  yrouji  of  scars  (arianffed  in  ipi 
cunx')  of  which  the  two  posiciior  are  much  larger  than  the  others.       I 
two  anterior  -cir^  are  connected  with  tho  two  posterior  by  a  faint  lliri     I 
like  riil-e.      The  small  central  scar  is  aliout  midway  between  the  foui. 
.v. ■/(//// //(•'.      This    consists  of  irrei,'ular,    anastomiHUi;;,    headed    riil.- 
Over  some  parts  of  ►he  valves  these  markini,'s   ue  li.irdly  (listin;,'uisliiil 
and  the  surface  nn;"         ,'ranuhited. 

Si-.'.     -The    lai'i.'e:l    ventral   observed  was   [I?  mm,  loii»,  and  the  lar. 
dorsal  0  mm.,   the  width  is  about  '.•  tnm  ,  and  the  depth  U  mm. 

Ilori-.oii    iiii'l  /<"7i/(Vy.— Sandy    layers   in   the  shale  of  Assise    I'.    I 
l>u#ild  biook,   l^si'asoiue.  N.S.      Not   rare. 

This  diffei-s  from  the  next  in  its  somewhat  smaller  si/.e  and  m..ree.\,i  <:\ 
lenticular   form  of  the  dorsal    valve;  in  the  le,-s   jirominent  umbo  o? 
ventral,  as  v\-ell  as  the  more    irregula-  sculptuie  and  the  llattenini;  oi  '  . 
dorsal.     The  umi  oof  the  dorsal  seems  to  have  been  shortened. 

The  material   for  this   species  is   s  aiity,  and   the  following'  ai- diii!-i- 
sions  iVc.  of  the  valves  examined  ;  — 
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'■^'Un.iMh.M.  ;un.,  ,!,..  lH..n,lu,,„.,l  .„■ ,  i.  „  ,.,i„i  .;..,„l,.,  „„.,l.,n 
iHi:;p.       1«        ....,„.iv  ,„;^,,.,,i  ,|,,^„.,^  ,liv,. ,-.,,:,  Ir..„.  tl.,.  m.,,!,.,,,,,!  ,-,  ,  i„„ 

'''""■■""  ""  ''  ""■""!'  "f   '""■^'■'•■^  "-IH   il...  ,1.  |,.,  ..„ ,  ,|,„   vi,",.,.j 

'-•wl.v      thLMMMM^'l,.  SC.US  ,.M.,.,1  furwanl  aH,  -,.1.   .,t  il,.-  ^,•,lv^  In.,,, 

tl-iMMlinai  r.-inM  ,■„  t,i,-  ,.,-  ,1,^.  ,,„„,,,,.  ,,,■  ,,„  |,.,^, ,  .|,  ,,„„|  ,,,.,,.,  ,,, 
n'N.  of  Ih,-  riilL-.-s  MbuM.  nanir.j.  „,v  tl,..  .,,„„,..  ,,,  ,|,„  ,  ^„  „|,„,  ,,,„„|.^ 
«l.i.h  sw.M.p  iiruuiul  tosvanis  ,1,,.  t,„r,t  „f  thr  valv,.  ,,..„.,llel  to  ils  „,;.,x-in 
riie  fi,.rsal  v.-ilvc  ha.,  a  i,,.a,ly  ,.rbi.„lar  ..,„  li,„.,  a,,,]  a  , .,,  |„.,-  |„ou,in,.„( 
I'n'H.I  „ml«n,.l  .r^rion.  Intrrior.  Tin.  sli,,«  .  a  l„.,a.i  a,„l  ion- ,anli„ai 
nna.  At  th.>  back  .if  the  valve,  close  to  tlic  hin^c  en  .-acl,  s",!,.  ,,f  (|„. 
"iiiLonal  region,  are  small  M^ars  a,,parrntlv  <luc  to  tl,.  ,.,,tc.io,  aiLlmlor- 
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ii"  I'itr  n't  till'  ncArt  lit' till' ciiti/il  uiusoli'N,  whiuli  Hi'i'  intlic  |Hi-.ti>i  im  thini  < 
(III-  viiUi-,  iii'K  iival  III  t'onii.  .'tin!  ikii' ii^Hiut  us  far  ap.irt  ai  liikllnt'  ili><  wi>iii 
111  the  cmiliiiiil  liiii',      A -.In.      ili-tinni' in  a'lviiiici-  nt  iIh'it   •«i'i»r>t,  luit    p 
till!   iinti'iior  halt' oi  lln-    v  lUi-  uri'  ilu-    |>i|iiu    ol'    tlii>    !»<■    iiiilcrioi-    l;i 
II Ills      llic-r    iiri)    roiiiiil,    ui.iHU.illv     l.u-jjt'    uikI    mi'    :ii    fir   iipiiit    iih    ih 
c'riili'iil    iiMfii'li'^        At  .ilioiil  "iiii  il  ih'liuiii'  li'  III   tlii',1'    I'miii    iiiu^rli'   "I'll 
mill  lit  till-  t'i'iitii'  iif  till'  v.iUi'  11  II  ■■iiiall  |iit,  V  itii    a   still    -iiiiilliT   mii'  > 
limit  of  It,  wlinsi' fiihi-linci  i-   iiiikiMiuii       A^liiiit    nil --i, III   liilni-    rxli  i   ; 
fiirwaiii  fiiiiii  lii'twiHii  till'  xcar,  nf  i  In-  iniirinr  "  j     lniiiaU  in  i  wn  iliv  ii 
iiii;  fuirinv'.  in  friiiil  of  tlii'M-  ;    t  iir^i'  i  im  Ir.iin  tlii-  fmint  i.f  ilnn  ^I'li.i'  h 
«iiy  III  till'  iiiiiryiiin  iif  till'  v.iIm'.      Ill  liDiit  111  ilii'  l.iik'4  nl'    tin  -i'  fun  n. 
I--  H  ili.iliuw  iiMiiul  .irt'ii.  wliii'li  willi  tliii  ,s|i;ii  I'  Ih'Iw  I'll  till    I'lirki'l   inn.. 
P  r.ii-iil  nil  llii'  infill' of  till"  Viilii'.      Two  xliiuii;  iii(j,'i'>  mini'  wiili'ly  -i  ! 
raii'il  :it  till'  liiirk  III. Ill  lliiiM'   of    ihii    M'litr.il    miUi-,    mnl    Ir  ^   iljui^ii 
hjilrail  I II  nil  llii'  uiiiUii.      <  )nlMi  If  lit    I  lii'tK  iliviT.'iii;'    riilui'-  iiif  I  In'  |ii    i 
ii'!  till'  (Miti'riiir  liili'iaU.       Hiiiiiiiu;,'    furwanl    fr.uii    tlii>    nil;;i's  in    ,i  .  i.i 
|i(inilli'l  In  till-  inir^;iii  nf  tlir  vih  c,  \,'i«cular  ;,'iiii)Vf~  iiri"  fiiiiillv  imli  ■  r- 
mill    --till    iiiuii'    iiii|i>liiul    m-i'    liari's    nf    tin-    iiiti'iinr    liraiirlir^  nf    li 
iriiiik-, 

Si-iitiii.i  !■•,      At  till'  iiinli  I  the  i|iir-,il  vahi'  i^  i;niiuilati'il,  lull,  rninii,'    . 
stfi;i'  a|i|n'ar   it  mi'    iiiilliini'tii'   fmni  tin- uiiihn,  iiniJ  fiirtlicr  nui  I  In-  >iiil 
nf  till-  viilw  K  ilivrsili*'  I  «li!i    iiihui'i'ihh  cniici'iitrio  iiil,'i'«,  tn  whiili     i 
iiiui^lii'iiril  Mil  fai'i' nf  till- ^lii'll    ijiM- II  1,'niiHiliit.i'il  rrt'st.      Tiii'  vi'iitnil  \.\    ■ 
is  'iiiiilaily  markiil.  but  tlii'ii-  aii'  i-iiiii'iil  rir  ;,'riiwlli  fiinnws  at  iiiti'i 

Si-.,'  Till'  vi'iitr.'il  vahi'  li.i>  a  lcii;;lli  nf  I 'J  nun.  ami  a  wiillii  nf  I  I  n  .i, 
111  Ilu'  iliil'.sal  till)  li'n;;lli    Hill  «  iill  li  arr  I'.irli    II    iniii. 

Hnn.Dii  .iiiil  l:,r,il,i,f,  -III  till'  >aiiilsti)iirs  mitj  -.aiiily  slriK's  nf  .\  i  . 
K.  i  (a  0.  "t  Youi  ^s  |iiiiiil,  mar  (ii-ni'i^ii  river  station,  N.S. 

Till' a|i|ii'n\iinat".i  i.'1'ntral  inii-.olis  anil  laryi'  wiili-sju  rail  srai  -  •  l  ii" 
anterior  lateral-,  nf  llie  ilmsal  valve  in  llii-,  s|ii'i'ii'>  ilistin^uisli  it  fn  'i  ih 
nilnr  I  (Ijnli.  anil  from  tliis  anil  tlie  [leculiar  i^rouiiiii;,'  nf  tlie.eiitral  ::i  .ii| 
of  Miu-i'lrs,  ihe  trivial  name  is  ilrriveil. 

HAI,.Kii|'.()M'S,  sul>.;i'nus. 

"  |)istiii\'uislieil  fiiiin  <  )K.ilus  |irnpi  r  liy  the  elnsi'  .ipiiriixiiimtinn  nt  the 
vascular  trunks,  as  shown  by  their  impn'SMoii  on  I  In-  veniral  viiUi-  mil 
by  the  forwanl  liireetion  ut  its  branches  The  callu^  of  the  visceral  i  u  ily 
of  this  valve  is  cnrreipijinlinijly  narrow  (tiieitfore  the  muscle  sen  iif 
also  iippioximateil).  Yet  the  valve  is  rnuiid  as  iu  nUilus."  [lUill  Nat 
Hist.   Soc    N.U.,    Vn.    I  v.,   p.    20-.'., 
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the  1"tt«'r  wliii  li  extend  foiwiir.l  about  one  third  of  tlio  lengtli  of  tlie  val^  •• 
from  t'lti  uiiil"'.  are  somtUimiw  iiciirly  doubled  in  lengtli,  and  extend  iiloii:; 
the  sid«  of  the  depression  niitrkinf,'  tlie  place  of  the  central  scars.  I'.ct 
wiMii  1  he  central  scars  a  distinct  septum  is  found,  which  begins  oppo>itr 
where  the  two  inmtr  pairs  of  ridges,  described  above,  usually  tenninali 
though  soiiietiiues  it  may  be  tra  cd  as  far  back  as  the  hinge  area.  Whiii' 
this  ridi,'e  fades  out  in  froTit  is  a  depressicui,  marking  the  place  of  the  iiii 
terior  literal  muscles.  The  central  grnuii  of  muscle  scars  extends  to  aboui 
one  tifth  from  tUc  front  of  the  valve.  The  va.scul.ir  trunks  in  this  vaU  ■ 
are  as  far  apar.  as  lialf  of  the  width  of  the  valve. 

iS'-iiljitnr''. — The  general  aspect  of  tlic  surface  ornamentation  is  desci  li. 
ed  in  the  earlier  publication  abive  cited,  he  following  are  further  p,ii 
liiiilars.  For  the  first  two  millimetres  from  the  undjo  the  ridges  are  \r<\- 
minute,  oi-  are  absent  ;  thei.  outside  of  this  they  become  visible  with  i 
strong  lens;  at  from  four  to  six  niiliimelres  from  the  umbo  there  iir.> 
about  eijht  lidges  in  the  space  of  a  milliiiietie,  and  for  the  rest  of  tin 
shell  about  six  to  five,  and  finally  four  ;  near  the  front  of  the  valve  \''u- 
ridges  are  lowei-,  fainter  and  mori'  closely  set.  The  interior  surface  .t' 
the  \alves  in  this  species,  often  exhibit  more  or  le.ss  irregular  rov  -  ut 
small  pits  ;  the  row.<  are  in  general  concentric  to  the  umbo,  and  give  tii. 
interim  a  rough  appf'aiarice;  these  rows  are  often  found  at  the  restm;,' 
stage.^  in  the  growtii  of  the  shell,  but  otlier  pits  are  miscellaneously  'i;- 
tribut.-.l. 

>'(':<■  a-i  given  above  15  x  I"  mm.;  depth  of  two  valves  about  4  nmi 

Jliu-i-.iiii  nil  I  hinilit;/. — In  a.'^sise  E.  ,'!</ of  th.e  Upper  Ktchemiiiian  it 
Dugald  brook,  Ksca.sonie  ;  also  at  (iregwa  brook,  Kscasonie,  N.  S. 

Elxcept  the  following  species.  O.  Ii-m,  the  <  )bolus  nearest  this  age  is  "  ,  i 
(««/r)r,of  the  I.'p|ier  Ktcheminian in  New  Brunswick;  thatspecies,  howi  >ii, 
is  latge,  and  doci  not  have  the  concentric  ridges,  on  the  only  examph  .  i  it 
which  is  known.  None  of  the  European  Oboli  have  the  sharp  riii:;i-. 
which  mark  the  suiface  of  this  species,  and  they  all  belong  higher  in  llii' 
geological  scale.  OhtAns  ( Miclurilzia)  nuinUileia,  Linrs..  has  a  tl.ilt'iiMl 
dorsal  valve,  and  thus  dith'rs  from  this  species,  it  is  also  distinguish.^  I'V 
its  be  uled  surface. 

This  is  the  most  noticeable  brachiopoil  of  the  Upper  Etchcimniii: 
fauna,  both  for  siz>  and  for  the  stronir  ornamentation  of  the  valve-.  I. ike 
Liityii/''/ii>i  (Iregiid  of  the  fAiwer  Etcheminian  fauna  it  veeiiis  to  hiiM' 
preferred  a  muddy  bottom,  as  it  is  found  to  aboutul  in  the  beds  of  As>i,-i' 
rl,  which  i-  more  argillaceous  than  the  assises  above  and  below. 
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OnoLUS  i.KNs,  11.  sp.     PI.  X  ,  Figs,  n  to  /. 

Shell    rather  thin  nnil   fragile,  lenticular,   nearly  orbiiuli"',  with    th' 
leak  of  tlio  ventral  slightly  projcctinj;. 

Vi'iitnil  viilve  with  a  tlepressed  heak,  slightly  sloping  sides,  and  usuail-. 
.1  deincssed  line,  running  along  the  inesian  area,  /h^c/oc,  with  a  t- ii 
dinal  area  alxmt  one-eight  of  the  length  of  the  valve.  Within  is 
visceral  callus,  exten<ling  a  little  beyond  the  middle  of  the  valve,  aii  -. 
about  twice  as  long  as  wiile  :  at  the  front  is  the  scar  of  the  ceiiti  : 
niusi  les  ;  on  the  callus,  t'.vo-thirds  from  the  beak,  is  a  shallow  lance  o\,, 
depression.  In  front  of  tlu;  callus,  but  not  always  present,  is  a  inesi.i 
ridge,  bordered  by  shallow  groove.s.  Scars  of  the  lateral  niuscle.s  ,ti. 
visible  at  the  sides  of  the  valve  near  the  hinge  line,  outside  of  a  lnu, 
vas^cuiar  ridge. 

The  dorsal  valve  siiows   wide,  tlittened   areas  at    the   posterior  later, 
slopes,  and  u  narrow,  widening,  depressed  band  along  the  median  line  ;  ■ 
the  centre   is   -carcely  depressed,  and  there  are   two  tlattened   ritlges  •  v 
the  valve  diverging  from  the  umbo,  and  about  as   far  apart   at  the  froi, 
as  one  (|uaiter  of  tlie   lengtli  of   the    val'e.      KIsewhero  the  .slopes  of  li 
valve  are  regular.      Interior. — This  is   inifierfectly  known.     The  viscei  ■' 
cal!u>  e.xterds  beyond  the  middle  of  the   valve,  as  is   sliown   by  the  la  . 
aiiiig  septa,  that  cross  the  visceral  cavity  ;  twii  of  these  ridges  e.\tei:,i 
nearly  to  the  front  of  the  valve. 

Sriifji/ure. — This  consists  of  tine  concentric  ridges  that  sometimes  iii 
together  ;  there  are  about  eight  of  these  ridges  in  the  space  of  a  milliiiiel , , . 
and  they  are  nearly  regularly  spaced  except  near   the  umbo:  there  iuv 
about  twice  as  many  of  these  ridges  to  the  millimetre  as  in  ().  liv  i 
•  It' is. 

•V' .''.  -The  ventral  \.ilve  is  abou*  14  mm.  long,  IJ  mm  wide,  and  '■\ 
mm.  deep.     The  dorsal  is  about  I  mm.  shorter  than  the  '  entral. 

J/orl.on  <ihI  loecil'Hij. —  \n.  assi.ses  10  3  b  and  Vj.  .'!<',  (especi.illv  i  ■■ 
latter)  of  the  Upper  p'tcheiiiinian,  Dugald  hrook,  Kscasoiiie,  N.S, 

This  species  is  provisionally  placeil  with  tlie  sub-genus  Pal,eol)oiu-. 
though  tlit^  \a-cular  trunks  are  not  so  close  togeth'jr  as  in  that  spe.i,  - 
uieither  are  they  so  wide  .ipart  as  in  the  Obolus  of  Kichwald  (.Micliwii  , 
Tliuugh  |ii-oportioiintely  a  narrower  ^hell  than  the  prcceediiig,  this  s|i'c  ,  - 
is  evidently  congeneric  with  it,  and  appears  to  rejilace  it  in  the  iiii,' 
sawly  beds  of  this  zone,  [t  can  be  distinguished  from  <>.  lin-ldti- ix.-. 
by  the  closer  ^ss  of  the  concentric  ridges  on  the  surface  of  th<!Viil\is. 
The  crests  of  these  ridges  are  not  beaded  as  in  Ohoinx  >iwni/i/i  ni,  l.ii  :-. 
of  the  .Swetlish  Cambrian. 

The  following  table  shows  the  size  and  main  features  of  a  nuiiilji  i  ,>! 
valves. 
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Elsowhoro  we  have  noted  the  onlargpiiicnt  of  the  species  of  a  genus  in 
passing  upward  from  ..ne  fauna  to  another,  ns,  for  instance,  Acrotrcta. 
A  similar  enlargement  in  itizo  may  Ih'  noted  in  OImpIus. 

I,.hi.-tli. 

Oluilns  t,,rr.Mitis.  fMMl.n»'li  trrraiu' " '"    """"■ 

0. tiiiiiiiiliH,  li.iH.-i- K.lcliiimiiiiin ••* '"    '■'    " 

O. ilix'us,  l.ciwi'i  Ktcli.iiiiiiiiiM 10     ■• 

O. ».i|inpiitiis.  I.i'wiT  Kt.-li.iniiiian    lltnlL'     >• 

n. 1,-iis.  rplKT  KtclMinini:!!!       11  'h  H     ■■ 

(). r,n'tni.:'>i>i-i,  rpi"!'  Ktclii-niiiiiati  lll"li      " 

Var.  i.ox(ii's,  n.  var.  PI.  VII.,  Figs.  \<i  and  /'. 

This  at  first  sight  appears  quite  distinct  from  Oholu.i  !'-,ts.  but  has  n,ai,> 
points  in  eonuMon.  It  has  the  form  of  an  oval  Lingulella,  and  the  po^; 
tion  of  the  inu.sch"  sears  of  the  ventral  valve  is  lik.-  that  of  Linynhh; 
om/i-  .  nevertheless  the  peculiar  sharp,  deep  and  long  mcsiiin  furrow  ,.,, 
hack  of  the  dorsal  valve,  and  the  ornamentation  of  the  surface  of  v., 
valves  is  so  like  that  of  Ohn/,'^  l>w.  that  we  have  concluded  to  place  - 
as  a  variety  of  that  species. 

The  general  form  is  lance  .nal  and  the  width  twothirds  of  the  lenytli 
Except  in  having  shorter  lateral  vascular  ri.lges,  and  in  the  diflerence  .  t 
proportion  liue  to  difference  of  form,  this  species  doe,  n  t  vary  much  fi..i:, 
the  type.  It  has  the  same  mesian  ridge  in  the  ventral  and  a  similar  d- 
pressed  longitudinal  hind  on  the  dorsal.  It  has  the  shallow  groo^,- 
along  the  mesian  ridge  of  the  ventral  valve  that  is  ajiparent  in  s.,„>. 
examples  of  L'pio' ol„^  collicm.  Its  thin  shell,  weak  cardinal  area,  l^it 
tened  mesian  hand  on  the  dorsal,  and  straightened  lateral  margins  ..i. 
Leptobolian  characters  ;  but  it  has  distinct  and  rath.r  coarse  conceimi, 
ridges  on  its  surface,  while  in  Leptobolus  this  sculpture  is  tine  .•u.i 
clo.se.  Michwitz  appears  to  have  met  with  similar  forms  that  li.  '  ■■■■ 
difficulty  in  phuingas  vaiieli  s  of  Oholu^  (Schmidtia)  ol,t,is„<.  They  ,; 
of  the  Dictyonem.a  Zone* 

,SV ,,//,/„, v. —This,  consisting   of    close    set   concentric   ridges,  doe,-   i.^- 
differ  from  that  of  Ohoht.i  l>;is,  except  in  being  liner  and  closer. 

,S-,-t..— Length  of  ventral,  li'.  mm. ;  width,  in  mm. ;  depth,  about  '  h  idiii 
The  dorsal  is  about  1  mm.  shorter  than  the  ventral. 

Ifonion  an  I  /o(V,/-7y.— Occurs  infre.pienlly  in  assise  E.  a  e  at  l)iii.':iii 
brook,  Esiasoide,  N.S. 

The  tnllnwiiig  are  dimensions  of  valves  of  (his  form  ; — 

"^Ub-r  (ii..  i;n,.l,i..i«"l'">-';"tHnK  01„,lu.-.    r,„ln>.iM,   .M.....    Acu!.   h:n-  <h  -  -■  '    >' 
PetiTsb.     S,r.  vii...  ^..1.  iv..  No.  •-',  Taf.  ii.,  liRs-  -';t-'il  a.i.l  liH-lC. 
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It.  will  lie  seon  llmt  the  Lowrr  and  I'pper  Etoht'ininiau  faunas  an- 
I'ach  eliariictenzotl  l)y  a  -special  >ubf,'eniis  of  <  )lx.lus,  one  having  n  peculiai 
crowded  arrangement  of  tho  central  group  of  luuscles  of  the  doiHal  vahc, 
the  otliiT  having  tlie  v  istular  trunks  unusually  approximated  in  tli. 
ventral  valve. 

BILLINCSELLA,   Hall  .v  Clark. 

r.lLl.lNli.SKLLA    UKTIiOFI.KX.V,  I'l.   X.,  ligs  Jd— «. 

This  was  descriheil  as  a  variety  of  ('Htciinhonili:s  j)/(ina,  Pander.      Un- 
it has  been  f  und  to  belong  to  a  much  lower  horizon  than  that  specii 
and  to  be,  b,  its  internal  characteip,  a  Uillingsella. 

The  ventral  valve  is  flat,  e.xcept  toward  the  umbo,  which  is  elevaleM 
and   for   a   .short   flistanco   the   shell   has   a  convex   slope   on   the   back 
InOrwr. — The  mould  of  an  example  from  the  sandy  shale  of  Young  p..ii 
shows  dearly  that  this  is  not  an  Drthisina.      The  print  of  the  adductu: 
extends  forward  a  little  more  than  a  third  of  the  length  of  the  ve.lve.  a'   I 
is  surrounded  by  a  low   ridge,  connecting  with  the  maruin  of  the  il. 
tidium  ;    a  slight   emargination  at  the  side  of    the   imprint   limit.n    ti; 
posterior  adductor  muscles.     The  print  of  the  diductors  extends  far 
advance  of  that  of  the  adductors— more  than  half  as  far  again  as  th.  - 
A  If.:  "al  septum  divides  the  diductors,   and   the  posterior   adducttir    ■ 
bounded  by  an  accessory  lateral  septum.     In  front  of  the  print  of  t!.' 
adductors  is  a  lanceolate  depressed  area,  liordered  by  the  minor  pair    i 
trunks  of  the  vascular  system;  the  outer  pair  of  trunks  turn  outan    i 
around  the  print  of  the  diductors,  going  toward  the  cardinal  angle.      I 
course   of  the  branches   of    tho   vascular  tiunks    is    straight  ;  they 
numerous,    but   seldom  fork  ;  their  impression  is  faint  beyond  the  (.c  i 
resting  stage  in  the  growth  of  the  shell. 

The  dorsal  valve  is  decidedly  tumid  in  the  middle  portion,  but   c\ii 
down  (juickly  to  the  hinge  line,  where  there  is  a  low  area.      Ini-'rv-. 
A  mould  of  the  dorsal  shows  that  there  was  a  median  septum   rutin     . 
from  the  umbo  nearly  two-thirds  of  the  length  of  the  shell  ;  and  on  ■     : 
side  of  the  ridge  appear  three  radiating  vascular  furrows.      At  the  h::  . 
line  are  the  moulds  of  two  short  lateral  plates,  and  at  the  centre  of     i:  - 
line,  on  the  mould,  a  group  of  three  pits  due  to  the  crura'  and  the     i 
dinal  process  :  the  latter  is  larger  than  the  other  two. 

.Srulpf'iri'.. — The  material  collected  last  summer  has  thrown  coii-i' 
able  light  on  the  sculpturing  of  tin-  valves,  which  is  so  differont  on  tin  ;  ■  - 
valves  as  to  lead  at  tirst  to  the  supposition  that  there  arc  two  specie-       •. 
diflercnce  in  the  coarseness  of  tho  ornamentation— one  with   ribs  on      • 
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figured  for  that  species,  while  found  on  tlie  dorsal  valve  of  ourn,  do  not 
occur  in  the  vonlriiLs,  imd  it  is  the  vcntrulof  hi.s  speciei  that  Mr.  Wakutt 
figures  ;  howftvcr,  ho  descrilx's  the  species  us  having  very  tine  oostie,  ^>  in 
the  space  of  3  mm.  ;  our  .species  ha.s  i  or  .")  in  the  sitiiie  npaoe,  Imt  youn.; 
Hhells  may  have  U. 

Form. — Tlie  valves  differ  consideralily  iti  llieir  proportions,  hut  tlii 
appears  to  he  due  to  distortion  after  they  v.ere  liuiied  as  now  t'oun.l 
the  valves  range  from  those  in  which  tiie  length  und  widtii  are  ecpial.  ' 
others  in  which  the  width  is  a  hnlf  more  tli:m  the  length.  Takinjr  an 
averai;e  of  .i  nuinher  of  valves  as  showTi  in  the  aicoiiipiuiyiiii,'  tahle,  thi 
widt  .  appears  to  l)e  om -iiuarter  greater  than  the  leiiyth,  hut  less  tli.m 
this  in  the  ventral  valves. 


Valves   of  Hillinsjsella  retrollexa    fiom  sandstone  of  E.  '2  {n  f)  at 
at  McFee's  (Young  point.) 

(Tilt' tlniit'iif*i"n.  ill  tlii-  t.-il'l-'  are  in  iiiilliiin'trt'^. ) 
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.•■  15  I'.i  .-.     10     14 

(i  11  J"  .-,      S     li> 

7  K.  ^:i    


.Muiil.lv  i.f  inti'Ti. ir. 


1     i:;     1' 


I  2:1: 


1117   1:17     1-".    :fO    :w 

l,j  ;n:»  tl      ■)     10     IS  Av.ranf 


The  following  are  measunniPiits  of  valves  from  the  sandy  shale  In    av 
the  saiiilstone  bed  at  Young  point. 


■''?iT- 


.1t 
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VA..VP..S  of  MillinK-oil,.  ..<,tr.,M..xa  tn„u  .u„ly  .l,al..  a,  Youn,-  p,.i 

''•''"    ''"'"""i ■■itlll-t;.!.!,   .„„  inii.llll.ii.tfv 


ng  point. 


I 


»  K.VTK.M..-.. 


l)"i;-.AI-<. 


^       f       J  K.-f,i,.' 

^,        J        >        '■iKli'Ulll. 


''        -        S 


S         t  ni.'Uili, 


MM.  .,finl,.ri„r.'     I      l:|i.    i,        |       ,     ,,     \|„„m  „„„,.„„. 
.■\t.-ri..r       L'  I  II       In       ;i',     ;(   ],, 


Kxterior .1 

>-'|. 

l|i, 

1 

liij 

111',      1 

.\lnul<l  lAt.Tiur          ."l 

111 

11  ! 

N'liiinp                     i; 

•"'i 

li  ' 

.M..uM.,l     .        ,     7 

11 

ill  ] 

Aviraifi' 


I"  II  II  7  .t  s  i;:i,  I) 


1     II 

II 

7     I't 

-'     IJ 

l<; 

7k     :>■ 

:;     II 

II 

1        IL' 

1.; 

■»     11 

•>    II 

1.1 

s 

7      II 

l-J 

■■',      X      in 

'.I    l.l 

\7 

- 



I '  >:• 

i;'.:' 

•  '.  :>^\  :..s4 

'f"tl■•■|>  fr.,iu 

Ulr  ...ll.lv 


II  111  :  .ij,  7  ^.  :i  7 


The  greater  proiu,.  ti.matp   wi.ltl,   .,f   thr  .lursal   i.  ,lu,.  ,|,i,.|lv    to  ii 
.sliorfr  umbo.      Th..  shells  in  tlioso  .si,aU..s   uro   pn,,,„rti„„at,.|v    nunowfr 
than  tho.se  in  the   sandstone  lK>.i  ;  they  are  ,,ls,.   i,;i„l,   Miialie,,    I,ul   the 
liiileronce  does  not  seem  to  be  speeitle, 

'•wing  to  the  eoarseness  of  the  nmuU  liotl,  ii,  tlie  ^lud-hme    uid    rhe 
siiiUes,  the  tiller  details  of  surf.iee  onKiiuentmioM  a,v  uliv.uied. 


O.STIi.VCODA. 

O.STR.VCOIIA  OF  TIIK   Hv^Al.  f.VM  liliUN    l!u,  K>   IN  ('a,.,;    |!|:,;ioV. 

•  Investigations  of  the  Caml.ri.ui  loeks  in  f.ipe   |!,.e.„n  ha^  hrou-lu   t,.  ,.      , 


the  w 


■•Iters  notiec  a  number  of  new  types  of  these  s,„all  Hntoinon.vu 


and   with   tiie   permission   of  the    [) 


Hector  of   tiie  Canadian   < 


-fill, 


Muntr 


y,    tl  2se  were  eonimunicaied   to    the    X 


eal      (See  Can.  Uec.  Sci.,  \'ol.  VHf  paj-e  I 


iluial   Hist 


)7.) 


n   (ieoloi^icai  "f  th.-  li.i...il 
oiy    Society  ot'""'™'" 


K 


1   \ 


% 


The  HpecicM  ull  cuiiio  from  thn  Ktcheniiiiiiiii  NaiulstoiieH  unti  nhalpM,  aim 
t'rulii  :\.  liirtly  of  nIihIiw  inoliiilfil  in  ttit'  volcnuic  rurks  wliirh  undcih- 
thoiii.  Tlii.i  |iiirl  of  tlin  'iiiiiliriuii  ii|)|HMrs  to  contain  tliriv  t'nuniii,  on- 
in  tlip  shiilc!.s  of  till*  volcanic  rock-',  and  two  in  ihn  Ktchoinininn  K<'<liniuni - 

<»niy  I wii -(iK'cies  (pf  Ostiacoda  liavc  1  .'cii  fniiml  in  the  shales  of  l|: 
Volcanic  rooks,  -lo  that  tliD  liulk  of  tlin  t  lUim  is  Ktchiininian.  The  lii 
tiiliution  of  the  forms  throughout  tins  series  of  beds  will  Ik-  roadilv  »<■•  i 
by  the  accoinpiiiiyinj{  tablt'.  The  three  lari:er  di\isioiiH  .if  the  F.tcheni 
nian  shown  in  the  tulilo  are  litholoj^ical,  and  ihe  Lower  IClcheniiniui 
Fauna  i>  confnied  to  the  (wo  lower  ilivisions  ;  the  rpper  l'"aiiiia  is  in  III 
of  the  upper  division.  The  letters  lieneiith  these  (li\  isional  spaces  inil: 
cate  the  sucoessivi^  assises  in  whiih  fossils  have   been   found.      Nolisti. 

coda  of  the  Protoleiius  Zone  have    been    n L;nize  1  in  these  l«  Is.  and 

it  is  supposed  they  aie  older  than  that  fauna. 


Ll.sT  of  Ostracotl.i  of  the 'Joldbrook    and    filtoheminian   terranes  in   t'li 
Breton  with  the  horizons  at  which  ti.ev  are  found. 


N.VMKs    or    -■rKC  IKS, 
Ml    lAIIiiN-     .\M'     \.\lilKriKS 


linnlnrniui  i«'rs|iii;itiir.. 


iiiiil.  iiia\iiiiii.. 

IlKlKII't 


•Z     I  IMUt.    ill-||f.l  .         .   ...  . 

i;  I  -ipiinwa..    - .  . 

Dii-tnliiiti"ii  ii"|iiiit.i  .  . . 

iif  ihi;  OBtlil         i    .  .>lw,.iviitul      . 

co<!ii  in  iIm  z-  I  ,,  \nf.  l"-in-|iuinta. 

r.a.sal  t'aiii-        -^    i  .-  iimr.  ljf\  h,. 

hriaii  r(.>ck-.       *    '  .•  -       lit,Mta. 

j  tl'iaclniia  .tern (.((mi-  .  

=    11  \i>fllali.-  

5  ■■        unit.  «iU'^a,  Ac 

■X.   I  riiK'iil'i.-a 

'  r;'  '.niata 

K-ca><>na  rut'Uitni 

(■■I  \.tii« 

iVr)  in^'*  lis 

Iiitliaiia  i'\alis    


Km  iikmim,\n 


Z  I  1  11.  Ill 

Q    I  a   ',    c    il   I    II   '.    .■    11    '.    .•   '( 


iinir.  I'niiia 

lipl-a 

Sciiliiidtt'lla  r.')  JxTvctlH 

iiiiit.  ouiiciima. 
Cr  acuta    


..I   X 


•|-:l- 


:t  4  H 


1    1 


^ 


:»'■'  "ar*' 


'*^^3a 


I&;« 


Tlic  O.tnwrHla  foun.l  in  t),.,,,.  ,|,.|,.,~.i,  ,i)  .,, 


>\w  l«v.>r^  s..c.,M,l  .mlv  t.,  tl...  I    1,1,,.,,,  I      T,        "'"  "'''■'''■'■"'""■"''>;<  '; -"«»- 

■ '- H...  ia,t,.,-,  .;r  .h.n  u„„i,,  ,„.  ^ ,    '""  "'■ '";'  "'•"'■'>•  - ""'"  ;t,'^M:z^; 

'^  ''-y  ^'-  ^ i.i.-i.i-  ii..i..Mv  ,„ .       "  ;;:;'■'•■  ■" ;'-  -^ '■  ;■',;:;;, '^r' 

>'"'^^'-"- Mu 1:::/;::  :;:::;:;:;'■";; v""'""^' 

i'-iN ■.•-M.,,,...,,,;;-.:::!::'^';  '•''''• '-'■'■^^' -,„, 

■'■■ '^-  n. .y ,..,....,,.,,,  ,,,..;::\:-;:,-,;-'-'^;''-'''^ 

M..    K.   ...     1    |n,..li.    who    I,..    ,„v,.,.     ,„„„,,    ,„„„,;,         „^  " 

"nlovicmnatiilSiluniin  (Nir,i,„,i,     .,.„,s  ,      ,  ,     '"     ^""'>    "'   'i'" 

I-, .......  t o..,....„n .u   V  ::Tr  ":''•■ ':'r '•''■•'''• 

"■""-^"'^—7--- --.1^ i^  .■!:;"  ;',:.;:: 

' --''"•  posi. f....  .1,..  ,.,.,..„. «... y,J       :;;'■;;  :''V'''^'' 

I'-Ut     III    tlic    '''l-'li'liiiiuaii  s|„.rl..s  ,,t  Ostiacodi    in,!  ;„  .  .■    1 

tHi'l  iny   in    wliiW.  Ih.- musWo  sw,  i, -„  ,,|., 1      ,,„,,,, 

examp!..8o..t.urin  whicl,  .ho  -ca.-  I...1.,- ,u,  a.r. .,„.,•  ,„    i,,  ',  '"""'?  !'""' 

':■:■•  ^'"^7'"'7'y-"'' '■  «i-..n.a;..,.:,:/;;i;:';:,;:;:::  ::'';;:; 

U  M  .  .act  that  wl,;i..  i„  „,a„y  ca„.   w  ,i,„l  ,1.,.  valv.^  sp.ea.i  .,„aou' 

■;l-^  t.,..|.a|...  ......„,  w.,,.,,  tl.y  a...  .p.aU  ,,,.t    ,,at  III  J.:: 

tli.M'  iioi'iiial  |.osi.„,„  „t  ,,.nt,-,ct  at  tli,.  hiiij-,.  ii„,,. 

1/ tluT..  is  any  ,„..anin,i„.l„..,.  ,■„,„,.., hat   ...v„.„.|   f„„„    „„.   ,,.„,„, 
:iM.i,hcatint;  niUM-ula.- attachmrut    .h..,',.  is  a   .sik-v..,,,,.   „f  ■,   ,,     , 
mu-el.,  towards  the  ,.,.., orio,.  ,.,h1  .,f  .he  .unl.i.al  l,,..  i,.   <U.\L,^Zi 

that  .x.t.  the,..  I,.  Heyrichona  a.nl  H.,, ,0,.,. ,  „,,  ,  ,,„„     ^^^^^ 

m    p„na.      l>ut.,f  su.h  ,„....,„..„„,.,,,.   .,    havo   „,.,.,„  ,.;„;:,r 
I't  the  anterior  a(i,i.i(.t 
th'.  in.(.rior  <if  many  \al 


III-    IIUlM'h.,    JKJVV 


<•%•(. I-.  iliei..  an> 


M': 


I'iaiii  iii.|io.ti,iii.s 


h 


is  clear  tlmt  Ostiftaolv  1 


ini   t'  ose  of  a  later 


laviiii;  such  a  ra^lical  dill, 


:in  !  among  other  peculiaritio 


tniit',    must    have    hail    (iitl'rrvut    lial 


I. not'  i,t'  -tni.tun 


■s  noted  i^  that   tl 


lit-   ,.l'    life. 


i'.-.  uli.irit 


ley   u-.ii;illv  occur  s,.li 


iry. 


.^liunaii  (Ktni,...!,,  mI  M,,,.,.  „,,  ,    ,,   ,■,. 


l-r; 


■-i 
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Sfliium  .i.i  wr  lii..i  III      M.'.^.reKiti'-iw  of  iiwIiviiluitU,  in.l  nrvwr  ihi)  swain, 
on  ii  -iiiul.'  Uyi  i>i  T     I      ;iiU  ni.iy  Im  f  un.l    in    'xviiri.  ....  .   of    thr    lat- 1 

OHliacMls;   ht-iicf  llu-v    ii  pnii  ncit  to  Iihm' !"     -••ve.l  ii.  my  iiuirki-d  •i>'ni.  . 
the  gifKiiiiou^  liulm.  t'    ''"    e   liil.T  «in.'ni 

AiiMthtT    |,.'.".ili)irit      "t    ili<-    Kuli.iniiiimi   uikI    I'rniol.'iiiiiii   foiins,     i 
(li>lili;.'uisli.a  '   ninth,    i- •        in  <  Ntiiuvila   nl    l  l,.|..vi.  inn   an.l    Siluii 

•  of  the  tidlil  iimii'ty  <'f   I'n'    viiU.'  ii-^    ini 
!■  w.iiir  tiiiM'  le<l  ih.'  mrlini-  lol..'  iiiu'i-rtiu., 
.1  of  the  \iih«'   in   'li"    u-'ini-    li.-yiitlu.r 
il'iy  iloulit,  .1- tliti  irliil..l;.'i^iius  |lti\cl<.m. 
If   s,.m   thi--    ni.iUff   at,    n--.t,  iiiiil    -ho"- 
i-t  the  nnli'i  inr  <<ii<\ 


I 


Tlini',  11  the  iinifiiiil  i'"i 
|iiiri'cl  with   the  oilier 
as  to  whirh  w(i    tl  <• 
He,  liii'Ai  viT,  ■.o\ 
with  its  iiroiniiiiii, 
that  the  thick  iiui 


Aiiiilhi'i  roiiiiium       'III 
or  »  iih'i'   tliaii    loll;.  ' 

ijue  .'inil    with    in 
Ixffop   ihc  1'  iiicr;,' 
vahes  (SIM'  pj.iti-  ,      ' 
of  these  (■iirilinal  'in         is    n 
:iilililion  to  thil'   win,    .    narks 
the  liiline    iiip  ( I'l,    I,    ij:    1.', 


s|.i'.  le-'  which  ,  re  i>-  v.  I'l''. 


liil ,   V 


|ir.-\;»|eiU  •'  ot 

,   eoiiiie.ii.i     with   a      mil,'   hiii.'' 

,1     rurve.-.    ■•(    the    111. II  _  t, 

,.    iiii'l    |ii-,teiior    HiiiruillH    ot    i    ■ 

When  tlit^  an:;le  at  'he  |..we'  .  'i 

iln'i'c'e    is    miinetiiiies   doM'lojie'i.    !i 

I'i.ir  mill  ol't.  II  tie    |.o,'-teii.ir    ei,.i 


These  hilenillv  e-  i   iieleil   \al\e. 


Ml  a  llimi'ier  ot    s|ieeies   soiii'' 


point!  (I  at  ihel'iwe.  niai  fin,  aiei  in  iili  '  ue  ventral  iiiHrnin  is  more  oi 
an-iilate<l  (I'l,  Xll,  iiij  .  'i,  :'>  and  f.)  It  thus  aihnilH  of  ilivisi.m  ml" 
iM.rlionH  which  iimy  Ik-  <leMu'ii.ite.l  the  anterior  M\d  posterior  curves  (•  ■ 


TtTlli-  '!-•  il  1 

(It'-crii'iiij: 

tlltsi'  OstiM 


acconliii;;  to  vvlicth.  i    the    part   of   tlio   maigiii   iiulieate.1    is   in    fi"i'    ' 
liehinil  the  \ential  :ai;;iilation.   SoniPtinics  the  anteri'.r  curve  of    tin 
gill  «ill  he  stion-.       as    in    lieyrichona    (Fii;    ••|)   (ami    Kscasona  IKi. 
soiiietiuics  the  |."steiior  curve,  as  in  Indiana  ( l'"if;.   1)  anil  Ihadoroii.i    '  :. 
2),  is  the  strun^'er.      I'l  llipipoiiicharioii  (i'if,',    I)  the  iwo  :.te  aUmt  .     ,. 

The    cardinal    curves   ^\'\.    .Ml,    tis;^.    J  etc.,  <(  and  V),  extend  fion    ■!,.• 
hiiiKe  line  aloni;  the  margin  until  it  heconies  at  rij,'ht  an-les  t"  the  i    • 
uud    they   also   vary    {,'reatly    in   direction  and  extent.      Thus  m  li        i; 
((•"ig.  1  )  the  iKJsteriiir   one    is    loii',',  the   anterior   shorter,    in    IJr.iu.rHi. . 
(Kig.  -1)  Ihev  are  approximativ.  '  v  of  e,|U,i!  leiii.'lli  ;  in  1;.  yrichona  (I'l.:    > 
sp. /«i//"/'","  the    p.isfrior   oil"    i-   ahiei-t    oi.."lete,    hut    in   otle'r -["M' - 
(?i)iM,,;;/((»iaM, ''.',)  of  thi-  ."uus,  it  is  well   shown,  and    with    tli.  -        ' 
species  of  Kscason.i 'Ki^'i'))   ai;ree.      In   Uradoi  la  ( Kig.  T))   hotli   c;"  lii 
curves,  and  especially  the  posterior,  are  well   shown.      In  llipponi.     "  i"ii 
on  the  tontr.'liy  the-"   '.-ui^cs  .are  ulniosl  ohsolete. 


Tl.o  reli.ti,,,,  ,.,tl,e  ..n.srl..  .rai  t.,  d, .„U,  ,„|„.,,, 


;:"r  ,'";,:  "■^7' 'v-'-' i-i..  .•,:... : 

-..!....■  .MusoN.  snw  ..,r  lul...,v,..  1,.... ,.  ,„..,, , .  ,„.,„,^.  „,,„_,,,.  ^,        •     -'- 

.n.t,,  ..,i  still  ,..,.,-„,....,  , ,.,,  ,^,„ „„, „„,,,.,,;^,  ;. 

iiiI'IiIIh  11.  till'  VII. Mill  ;i  art'iii. 

>V.- s,,.  ,1  ,  riiMivi-  ivl.ili  .11  i„  th.-...  .,„.,.i,.st,,i||,    •v.„.      .     II       f     ■ 

,l.-scnl«..l  \y  l!.rran.l...  tl,.ui  t.>  tl,,.  I  .,.,,iT.l,ti,|.,.     ih,.,,  p-'m,'!!!   ''    7'"'' 

■    tl-  iMV.ilve  ..ar,.p-io.M  „t  M,  v  llo,,„.i  ,.n,„,i,.,..„,     Tli.  (a,,..!,..,  „„,„ 


ih'Mi-li  III  iiiy  mv   iliiiv,.  ill,.  ,n,.|.. ,._.,.   ,,/,, 


■r    111..   t.,>.sil   (K(r:i,,„|;,,  ;in,  t.ir 


inf.ii-.r  in  this  I     ,„.,.t  ti.  Aii.-,t,./  ,.■  ,„„|  u.  ail,,., 

I.s..,m,,s„.,l...wnt..,  th,U,h,.,,o,i,i,.,.  ,„-,| „.,„     ,,,,„,.  „^    ,^,^^     ,^ 

-•:,r  separates  ll,..s,.  sprdc.  from  all  .Ii-.tiI..'.!  0,ir„,,l,    ,„  |  ,,„,,, 

^u-rst  fur  thi-n,   Cr.r   ,l.^si..„,ui,„i    11,,,  l„n,.|...  ,.V,i.,j;  as  tv|.,.s     ■■„.  .v,i,.,', 

i::-yr.cl..,.m  a>...  I!nt.l,.r,a.      H>pp,„u,.|.;u.„„  „  w„l,.|v  i^,:, ,„    ,,,;,  ,|,„ 

■•hi-,'.  a.,.l  ,,1  iis  s.r..nuly  ml,...]  .nn.co  Mi„ula„.s  iLyn,.,,,,  „„,  ,„  .,  ^,„ 
lie  iTrs.Mit  l,o  placcl  in  tin-  larniiy  l-'vi  iohiila'. 


I.Kl'KuiHTiv  '  ■    iiiui.-x.    I'l.  Mr,  li..    7„  I,,  ,, 

"'"'■  l;--.  s,,,,  M.„u,.,,l.  V,.|.  VIII..  I     n.:     ii«,j., 

Tins  .s,H...it.s  m.y  pruv,    >„  1„.  .,t   a,„„ ■  „,.„us  «|„,,   ,„„,,.   „,,,,„,„„,  ,         ,,     . 

,.^.mples  a,-,.  f,„„„|,      Tlie  si,,-,.  ,.xa,„,,|,.  r.n.„„  ,1,,,..  „.,  ,|,  ,.,  ,1,.,  ' '" '        ' 

:i  linai  rft'i'toiicf!  to  iwiy  ilcsfiibeil  "fiiu~. 


^"'y ,';.', 


,     m|. 


"Iliv  thr 


■■  .■i^M  valvo  i,  k„„«-n  ami  this  is  ,:uli,.,  il,..  ar,.|  ilatt..,,,.,! 
t.-ard  th..  hi,,.,.  a,ul  ,h..  p-st,..,..,.  slop,.  ,  ii.  ,n.a-.  ,.  ,-.,„v,.xity  ,s  ,„  ,  h,- 
mi.icUe  a,Hl  the  low..,,  thinl.  Th,'  outii,,,.  is  h,„a,ll^  ,,.  j  ^.^u  ..  i,i„.,;, 
!n.o  half  ..t  'he  iHigth  of  the  ^alve.  Th..  a,.t..,„„.  a„',l  p.,.,„a.i,.,.  ,.,,.,|i„;i 
cui'v..,  are  loni;  .  the  posterior  ma,-i„ai  cui  v,.  ..,,,1  th.  luw.r  si,|,.  „f  ih.- 
™lv,.  are  both  somewhat  .strai..ht<..,od.  a.i(l  th,  u.,,.,,...  M.ar,,i„al  .urvP 
stroritjlv  rounded. 


!1  I 
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'J'hcro  is  ill  ol)scurc  ocular  tulierculi"  -ituatcil  iit  tlic  u|]i)er  fmnt  im;,' 
of  tlie  VKlve  ;  ami  an  olwcuri',  slioii  unci  weak  Iiiridw  l)cliinil  it  ;  aljui 
till!  iiiidilJc  of  tlif  I'arilinal  lint"  is  a  low,  faintly  iiiarkcil  (ulii'ivle.  Tlu-i 
is  a  trace  of  a  marginal  furrow  alotif;  tin;  [Mixterior  niarjjin. 

ISciiljitiiri'. — Corrosion  of  the  surfaci-  lian  oljseurcil  the  usual  niarkin- 
lea\ing  a  roui;li  surface,  which  is  cros-e<l  in  several  diirctions  l>y  liroki 
ri(ii.'e-.  without  riHularity  :  except  toward  li.e  li.wer  niai^rin  of  the  valv 
"here  there  aie  ticveral  sub  parallel  to  the  inari;in. 

Siv. — This  is  the   larjjest   Ostiacod   ohlaiiied   from    the    Mtchi'miiii 
terrniie — [.eni;th  ti.',  mm.,  width  •'")  mm  ,  d'pth  ahout  1  [  mm. 

Ilin-i'oti  mil.'  loai/'/i/. —  Assise  H.  .'!.  f.  rpper  l-.uheininiar],  at  (li'li 
Indian  hrook,  K.-ca.sonie,  Js'.S.,  gcarci'. 

The  llat  form  and   wrinkled  .surface  of  lliis  valve  indicates  a  tlnn  i    : 
tinous  test,      [t   may   liave  <listant  atlinities  with  /-./.ys  ^^'alco^t,  lai' 
entiicly  difl'crenl  in  foini.      It  also  approaches  in  outline  Arii'louu-  re'- 
ditlii  W'alcott,*  hut  is  of  dilierent  relief. 


■.T 


Bradoruna. 

nt  \v  Kiili- 


UliADOitONA. 

The  description  of  tJie  ifonus  Hradoria  applies  more  particularly  ti. 
sn.i'lcr  eionyato  fru'nis,  described  in  the  Hullelin  of  the  Natural  His^ 
Society  of  New  Brunswick, i  iiut  beside  these  the  Ktcheminian  i 
contain  a  gr-()Up  of  huf;ei-  form.s,  witir  siird'ar'  ocular  tubcrcule  and  run 
scar-,  but  l)ioader  and  rrroi'e  trianjiular  in  fornr  ;  most  of  tireiri  belong 
the  Lower  Etchenrinian  Fauna  but  there  are  .stragt;U'rs  in  tire  iip| 
With  their  more  annulaled  form  they  have  trie  front  nrargiiral  .  i. 
straij^htened.  These  we  propose  to  distingui.sh  as  a  subgenirs  under  : 
name  Pnadorona. 


I!tt.- iHir;o»-'\   i'KrisiM(\Toii.     I'l.  .\  1 1  ,  lii;  •<«.  to  7. 


!•« 


Itrail'ipiiia 
IKTspjcati' 
(IfscriUtl. 


(Can.  lie.-.  S.I..  .M,.iitr.al.  |..   III.  r.«i'.'). 
This  is  oni'  of  the  largest  Ostracods  found  in  the  Cape   I'relon    I'.i   in 
minian  rocks  and,  ii   the  following  rnulations  are  properly  referred  t    jt, 
extends  tirr  ui;l'  them  in  Niiryi'i.:  li>ims  anil  sizes. 

In  this  typical  form  the  hinge  is  more  than  thre  littlis  of  the  wiciih  ot 
tl>e  valves.  Tire  posterior  cardinal  curve  is  loirg  and  str.iight,  the  in  !r;.'iii 
bears  a  tliread  liVe  marginal  fold  orr  tlie  loft  valve  a. id  there  is  a   riaiiMU 


r;iuiiii  "f  till' ii'<iiill\i>i  z"iii  p.  (I'JT  I'l.  i.  \\x  ti^r.  it. 
I  Hull  N^.i.  Ili.-I,  S,.c.  N.  11.  Vi.I.  i\.  !■,  L'04,St.  ,l,.l  I,  ls;i;i. 
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.>bs,-ure  furrow,    witl,in  ,1„.  nur^in  al,„„  ,; ,,„,  ,„  ,     ,  ,     . 

,>nal  curve.      T,.e  i,.„,  ,.,„,,;„  ;,  ,,,.,^,,,„,  '  >'-n-  nur- 

,-t..r...r  end  of  the  l.i„«e  ,i„e  (of  ,a  ,,..  ,,:,     '    2;  '".  j'^"^^  "" 

.ul.er,-l..  .s,hstinr..i„e,.cl,  v.lv,.,  I,..l„„,i  «  |,i..|,  ,   I    1  "'"' 

.n«  H  sl...rt  .li,t.nc..  l,el„.  ,t.   Ti,or,.  ,:    ,  j;;''    '  '^^^  "":'•,'"•  ••^•••'"'• 

u,.o,.,i,,u,.,y.io.n..n,rr,„„t, c.,.- ,.,:.:;;. 'j;;:  j^;^*"  •-■'";' 

■  if  tlie  valv.  .  "  '^'^'■inl  1  111' lower  riur^'in 

Tho  <;r.-;a...,  .-unvxity  ,.f  th,-  v,.lv,.  ,s  two  tmU-  Ix-I    w    ,1       ■  ■  ,- 

-"i"..-sl..,>e.oth,..„t,.rior,„,.u-..i„isM,.,,,  '"■    -"•■'"■'■ 

S.-u//.,„r.:      Innll  thet„nMSuC,h,_,„.,j,.,„|,.    .„    ,     . 
i...n  obs.ur....  by  corn.i,,,,  ,„„  r..,„.in    „    ,      '     "^    ,'      T    '"""       : 
tins  destruciv..   .han«e  si.ow  .  ,,it„.,l  .„,,     !  '.         "   '"^"  "^'■■' ' 

...•  .!..>  pits  h!o,„  ,ho  ,„.t.ri,„.  „,,,  ,„,„„,,„,  ^,,;,  .''■;,'""■•;■•  -'■-".'— 

:i.Kr  of  parallW  rid«os  has  ho,.,,  ,,„„1,„  ,.,i  '    ' '  '"'""  ""  ■''■'"■•^' 

•''"■      f-""^'"^"-■      ^Vi,l,h., I.,,„h„f  ,.:.,.„..!.„    ,i,„,„ 

/forno..n,i/,^,nn,      Ti,i>  is  of  ,...„„,  ,,,,,„,,„„,„  ,.^„„;    ^ 

■Hvur-s  in  Assise  K,  I.  d.  at  Du^'ald  I.,,,,,-    |.\,,..„„i,.    v  <      ,.  ' 

ri.e  following  measurc,„..nts  exhibit  .,,„.,.  ^  Hnati,,,,.  i„  „„, 


A  right  valve,  U-ngth  JJ  „i,i,.,  width  i[  i,,,,,,,  ,le| 


Aiiotlier 
A  left 


Mutation  Mn\i\i  \.      1>1    \l  | 


;'.  .'.  /,. 


L-.,ii-,l. 


l-,ili.  It.-c.  Sn.  .\|.,„(r,,,|,  V..1    VIII..  p    n,-,  !.|,,o 

This  is  the  huxest  ^.nn  of   the  s, ies  „,,se,ved  :   ,t  i-  ,.„„v  ,„u„.     ,  ..,   m.„., 

thMwo  end<arid  b-low,  than  the  type,  and  ,s  ,|,„„.,,  ,,„  j.  ,„  ,,„,  "^ 

general  form. 

The  hinu'e-line  is  two-thirds  of  the  len;;th  uf  the  vaK.      The  ,„,  ,„,j,,, 

cndmal  e.trvo  is  anguiate,!.   There  is  an  obseure  furrou  b,.|„„dtl „1   ,- 

tuh.rcle.  extetxling  half  aero.s.  the  valve  :  a  low  rid:,.,  extend,  al-n-  the 
anterior  margin,  a  little  within  i,,  and  a  faititer  ndge  alo„.  and  neu-  the 
po,ster,or  eanl.nal  eurve  ;  a  narrow  marginal  furr„w  is  v.^hle  al.m-  the 
atitorior  marginal  curv,>  ;  an  obseiiro  row  of  lubetvles  extends  al..,,.-  and 
iioar  the  anterior  half  of  the  hinge  of  line  " 

S.n//,tnre.  Surface  ,,itte.J,  the  .paces  between  the  ptinetures  bivomin.' 
.•inastomosing  ridges  near  the  ..largin,  a,.d  presetiting  ridges  on  the  pos' 
tHnot  half  of  the  valve,  sub  parallel  to  the  margin. 

^r.,.      Length  ti  mm,,  width  .->  mm.,  depth  of  a  valve  1 J  i,„n. 


:ri7 


:  ). 
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llvrizon  and  loadily. — Assise  E.  1  e,   l^)wer   Etcheniinian,   at  Diigalil 
brook  ;  soai'co. 


Mntiitioii 
discril*-*!. 


Mutation  MAfiNA,  PI.  XII  figs.  11  a  and  b. 

fan.  R.C.  Sci.,  Mi.ntr.al,  VM)2.  Vul.  VII  t..  p.  llii. 

Valves  rather  tumid,  hinge-line  shorter  tlian  in  the  type,  Iwo-fifths  of 
the  length  of  the  valve  :  ocular  tubercle  prominent,  behind  and  aroiin.i 
it  is  a  shallow  furrow  :  cardinal  curve.s  of  the  margin  long.  No  margin. il 
furrow  is  visiMe. 

Sculpture.  Surface  pitted  ;  there  are  obscure  anastomo.sing  rid^'e^ 
between  the  ])its  parallel  to  and  near  the  margin  ;  a  narrow  obscure 
bund  extends  from  ocular  tubercle  obiiiiuely  backward  and  downward 

Size.     Length,  ."i  nnii.  ;  width,  4  mm.  ;  depth  of  a  valve  IJ  mm. 

Horizon  and  local ily.  Assi-e  1'-.  2  b,  Lower  Ktchcminian,  at  Du^'iii  1 
brook  ;  .scarce. 


•     % 


MnlatioM 


.Mutation  ma.'OH,  PI.  XIT.,  ligs.  Ida  and  b. 

C.iM.  i;.f.  Sei.  Mciitifi.l,  VMrl.  Vol.   VIII..  p.  4111. 

Valves  rather  tumid,  hinge-line  about  three-fifths  of  the  length  of 
valve.  Cardinal  curves  rounded  ;  no  marginal  furrows  seen.  < '. 
tubercle  a  little  way  from  the  hinge;  a  broad  obscure  furrow  behim 
An  obscure  ridge  runs  from  the  posterior  marginal  curve  to  the  aiiti 
middle  of  the  valve,  and  thence  curves  up  to  the  lower  end  of  theanh 
cardinal  curve. 

Si-.e.     Length  Sj  mm.  ;  width  \^  mm.  ;  depth  of  a  valve  li  nnn. 

Horizon  and  1 1  ical  it  II.  Assise  K.  .'5  f..  Upper  Etcheniinian  at  I'li 
brook  ;  scarce. 


Ill  ir 
I   it 

•niii' 


Hnvlol-nlKI 

'I(-^oriUeti. 


RrADORONA  .SPEf'TATOR.       PI.  XII.,  figS.    I  "_'  (I  tO  d. 

Can.  Kco   SlI.,  M..nti-L>al.  I'.KJL',  Vol.  \1II..  p.  447. 

This  species  is  smaller  than  the  preceding  and  has  a  more  finely  jitted 
surface.  The  length  and  breadth  of  the  valves  are  about  equal.  I.i'rii.'th 
of  the  hinge  more  than  half  that  of  the  valve  (?) ;  the  anterior  anil  pi- 
terior  cardinal  curves  are  about  equal  in  length  ;  Imth  anterior  iiiid  pu« 
torior  ma'-ginal  curves  are  convex.  The  upper  part  of  the  valve  i~  most 
protuberent  as  in  Schmidtella.  A  sharp  marginal  furrow  shows  on  swii^ 
valves.     The  ocular  tubercle  is  prominent  ;  some  examples  show  .i  Av^n 


■^^^^w^j^mm^^^i;^-^ 
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threadlike  ridge  extending  (iiii"oimllv  lm,l,u,.r  if  .         , 

,on.espo„ds  toa  furrow  on  .U.ll^ll'XZ^,^''''^  '"  '"''^"'^  ^  ^'"^ 
Sh.      f-"«tha,Kli.r.a.l,l,oach:ii„„„,;,,„,„.,,,.^,,^.^,__^^_^ 

Itofizon  and  liiciilihj      In  tlu.  ilnl-   i  i 

K.    1    ^Ix,...r  Ktc..:in:''.;;:;;;^;-J7'y^ha.e  of  Assise 

.■o,n„.o„.      Also  in   Assises   E.  1  ..l  7  j    :''    '"frr""^',    '^'"'-■■ 

^'ariely  .\(  i  i  \. 
Can.  Hc'c.  Sc,  M.. ,„,■.„]  ii,,,-.   \„|   vill..  ,,,  ,,7 
This  isa  large  tora,,  more  p„i,.r,.,i  i,,.!,,-  ,1.,„.  u„.  tv,„.      Vnt,  riur  „nr    V 
,.Mal  slope  somewhat  strai,l,ten,.,l.     .  .,.m,„.  tuhercle  .li' ti,,;,  ""■'""' 

.W;,.,<r..   Surface  minutely  punctuate,  and  sl,owi,„  a  stn,,,.  ..riuion 
11  ar  the  hinge.  ni.iuon 

.SV>>.   Length  and  l.readth   each  about   1  „„„.  ;  ,l,,nl,  „f  ,  ,,,vo  1  ,„m, 

IforhonanrUocalify.      Assise  K.   1  1,„  Lower    Ktcl„.,„i„ian.  at   hu-ald 
I'look  ;  infrequent.  "-<iio 

A  small  example,  supposed  to  ho  the  youn^-  of  thi.   f,,,,,,  i,  nor. we, 
nmre  ac,.t,.|y  pointed  helow,  and  with   s.^.-hter   a„te,i„r  and   p„M,.,io; 
marginal  curve,  was  found  in  Assise  K.  1  ,/.  ,,t  Mmndaiy  hmok. 

Mutation  spinosa.     ]'j.  xn,,  ,1.,.   j;;  „  ^„„|  ,, 
<':iii.  K-c.  Sei.,  Mumn.-il.  l'.«,J,  v,,i    \-|||     |,    |,^ 

Wide  b.low  the  eanlinal   curves.      Anterior   ,nar,inal   ,„rve  straight-  M.,..„„„ 
eried,     A  sharp  mar-i,  >\  furrow  all  anmnd  excej.t  at  t'le  l,i,,i:e,  "       -i">'--- 

The  ocular  tutercle  i.s  dis.ine,  and   there  are  spines  a,  the  en,ls  of  the 
cinhnal  curves,  except  at  the  lower  end  of  the  pusierinr  curve. 

Srnlptnrc.     The  surface   is  minutely  punctuate  ,  „n  the  on.u.ior  s],,,,.. 

uf  the   valves    and    on  a   hand   deseendin^'    l.a.kward    from    th 'ul  ir 

tulK-rcle,   the   pits  merge  into  interrupted   slri.e,  divided  l,v  in„sculatin.- 
ridges.  ■  " 

Slv:     Length    and    breadth   each    about     I    mm.  :    depth   of  a   valve 
1]  mm. 

Ilnrhon  and  'ocalit,,.     An  entire  carapace  in  the  Assis,.  E.  1  .     [,„wer 
Etcheminian,  at  I  )ugald  Urook  :  scarce. 


^^'r:^^m&^^^Jim 


[I 


IGO 


% 


Mnt:ition 


Mutation  .Ki^'ATA.      I'l.  XII.,  tigs.  14  n  iiiiii  !>. 

(•;m.  K.'..  Sci.,  .\l,,iitiv;il,  I'.Hi-J,  V.  I.    VIII..    p.    US. 

Aiitciior  iitid  jioHteriiii"  sides  nt'arly  ciniiil.  The  torin  is  <iviil,  iiml  i 
will"'  IipIow  the  cardinal  curves,  which  iire  loiif,'.  Anterior  as  well  ; 
posi  lior  inari.'inal  curve  rej^ularly  arched. 

nV  Jj/liin.  The  surface  has  been  corrofled,  but  shows  traces  of  a  iniiiir 
l-'tlint;. 

Si:r       Length  and  breadth  each  .TJ  mm.  :  dr|i|h  of  a  valve  1  mm. 

//nri-.iin  and  loca/ify.  In  Assise  K.  .S  r/.  Upper  Ktohcininian  F.-i'ii. 
at  ')u<,'ald  l)rook.  Hare. 


*  .■  'J 


Brador  'iia 
oi>?*<'rvjitor 
df^crilH-'l. 


Bl^^r)OI!oN.\  oiiSKi.'VAToii.     Pi.  XT  I.,  figs,  lo  ,i  Ui  c. 
r-.m.  H.'O.  St-i..  M..,nniil,  V.xrj.  Vi.l.  \'in.,  p.  1  t.s. 
A  small   species  of  the  same  general   form   as  the  preceding,  but  ■ 
anterior   marginal   curve   is   more  obHi|ue  on  tlie   hinge  line,  the  voii!  ■ 
anyle  beini;   opposite    to  the  posterior   half    of  llie   cardinal    line;  '■ 
(•J  mm.  long)  is  considerably  more  than  half  tho  length  of  the  valve. 

The  anterioi'  canlinal  curve  is  angulatei'  at  eacli  end  ;  the  poster^M 
a    thiril    longer    tiian    the    anterior.      The    anterior    marginal    curv. 
straightened    and    is    consid.trably   longer    than    the    posterior,  whi'  !: 
strontilv  arched  outward.     A  narrow  thread  like  marginal  fold  is  vi- 
in  some  places.     A  thickened  band   within  the  margin,   in  soma  pi;[.  . 
shows  slight  protuberences. 

Sciiljiliiri'.  In  most  examples  the  surface  is  scabrous  from  corr^  -  ' 
but  some  show  traces  of  a  minute  pitting,  and  near  the  margins  ol 
valve  these  pits  form  continuous  rows,  or  furrnws.  The  mould  of  tin 
terior  showing  sii\ooth  surface  h.-'ving  minute  punctures.  Tliemuscir 
behind  the  ocular  tubercle,  is  distinct  on  the  mould  of  the  interior  i.t 
valve. 

Si-.''.      Length  3i  mm  ;  width  .'i  mm  ;  depth  of  a  valve  1  mm. 

Ilori-:on  mill  h.ralih/.      In    Assise     Iv      1.  '/.,  Lower    Etchemiliiai 
H'lundary  brook.    Common. 

The  following  are  measurements  of  several  valves  from  this  loc.ilit\ 

lieft  valve,  Icrtgtii  .'i|  mm.,  \vi  Ith  ".'i  mm.,  depth  1  mm 
•1   •'  ■'  '■       3A      "  "      .i"     •'  '■      1      ■• 


•'M 


Carapace 


n 


kmk^.fA 


k'w^t.'^jmt 


I  CI 

Three  forms  whioh  may  \>c  ,lii,ss.-,l   -, 
following:  ^  ''   ''^   ^'■"■"•'"•-'f  this  .,„.,ie,  ^,.e„,.^ 

V^rioty   i.KVKPuv,,,       PI.   xn,,i^    ,,. 

Anterior  cardiiml   curve  Lm-cr   iln       i 
.nrvv  .tniisht,.„,.,l  an,|  t|„-  ^m>"u.,s,  'w.'hl"'  '""""'''"'     ■"'"''■'"'■  "'^"•ginul 
Mmicil.-.      Hinse-lino   nearly  half  „,    ,l,„    u ''„„.'" ,"!"'  I""^"'''"'- ""1"^ 

"-ular  tubercle  .lis.inet;  a  slKdl..  ,„,,,,,,;  J,       '''   ";   "''^•'   '-^    ' '■ 

nd«e  extends  forwani  fn.n  U,e,,.s,.,        '^     .      )   7!'  '"■  'V''     A  faint 
furrow  below  the  ocular  tubercle       Vno.ir  ,      ""  '''"  "^'>'  "'  ""■ 

tomid,  has  an   obscure   row   of   tule,    1  ';''""'''''' ""■'•"  "^'^^  ^""1  ""-r,. 

from  the  posterior  cardinal   an.le  ,'   .iH^i;;;,  ,"!"  ""!"":''   ""'   '"'■^^-'' 
ri.l«e  e.xten,l.s  l.a.-k  fron,  ,!„.  ,,„,,,  ,ul„.,v|  "T  '■"''''"■      "^  '"^^- 

,  '    '"    '"  ill"  liui  'e 

i>cufpl.,re.     The  ..urtaee  is  c„r„.d,.,l,  iHU  „„  ti...  „„,,        ,  .     , 

valve  are  anastomosin.'  ri,i,.es  parallel  ,„  ,|,„  „,,,J  ^'"^'"  '"   "'" 


'"  "■■i'iitii-t,i 

l'-.rili.-.l. 


>■':«.     Length,  li  „„„.  .  ^vi,i,|,_  -.^ 


">-'i-  .  'l-i.ih  ,,i 


■•■•■■^'pace  fr..„,  thi.s  l".calitv  h.Hl  len.'t",    li'',  '   '  '  ''       i",  ''   '    '"'''   '   """■      '^ 
th'Mwo  valves,  3  n,n,  ^        ^       "^    ''^  "'"'■    w'  '"'„  .  depH,  ,.f 

//n,-ho„     ami    I tl.ty.       Assise     K.    |     ,/       ,  „„  .,      ,,     ,        . 

Iloundary  biook.     Scarce.  '  '-''iHiiniii m,     ..t 


•Mutation   I.I.Ms. 


'':i.,.  1;, 


M-Mt,,;,|,    I',,-      \,,|,     Mil        I       ,.„, 

"val,  ciM  final  curves  lonjj,  th,.  anteno, (.  ,,„„„|..,|       ,,.         ,. 

"-''-f  "— ..hof   t -alve  (-,   ..    u,W  ■  ,   "'"^"'  '■■"■""- 

'Vular  tubercle  otF  fron,    ,l,e  hi' ' ^l^-      ,  '"""■'""■   '■'"'■ 

-sh^illow.     The  risht  valve  has  a  ll,^    '    I  1  !"V''""""'  •  -"Ln-  furr.v 

po^terior  slope  ofrhe  Mi^Zt.  '''"  "'^"^"'^''  '''  ^  ""  '"«''  -  ^'- 

-"::'':':"":      ^'"'-"•-■-  ""•■■  >'''-.>„„..> .,„,.id.esneartoand 


hm;, 
■.l..'.| 


parallel  to  the  posterior  slope  of  the  vaUe        \  '"'  '"'"'''"  '""' 

'--   shows   a    thickened.,,       :;^,,.,  ;:^^^^ 
;;.^^-.ina,slope,th,Ubearsobscta.eel,,.j;;:;';:;,;'''^     ;;■;;;-- 

'uKeivIe,  parallel  to  the  hin-e.  '  "'"  "  ' "" 


iV...      Length,   1]  „„„,  width,  .■!|,„„,;,|„,„i,  |„„„ 
^  //"/•'■-.<)«    an,/   h,;,lit;,.      1  ),..,|r„    j„    ,,^^ 
'••''•If'iinian,  at  Du-ald  i.r.K)k. 
1 1     c.  K. 


J:-  1-  '',  m.l    1:    2  ,■,  i,„w., 


ir 


MiitMlii.ij 


Tlie  following  arc  measureincnts  nf  exiimplps  from  the  two  lioti/ons  : 
F,.  1.  Ii,  caraimcp,  loiigtli,  4  mm.  :   wiiltli,  '^  mm.  ;  (Icptli,  -J  mm. 

i:.  2.',  light  valve     "        Ij     "  "        H   "  '•         ' 

.Mutation   l.li..\T.\.  I'i.  .\1T.,  lij,'.  IT. 
Ciin.  Htc.  S,-i.  .Mi.iitr.Ml.  VMtZ  |..  ».M. 

Ovnl,  tanliiial  curve.'*  loii<-'.  antorioi'  marginal  curve  straight,  imstorii  ' 
orniuncntoil  with  ii  row  of  small  tulxToles  ;  a  similar  row  cxtend.s  din.  . 
from  thf  lowiT  end  of  the  [losterior  cardinal  curve  toward  the  low.-r  in- 
of  the  valve,  near  which  it  curves  forward.  Ocular  tubercle  o>>scurP. 
appears  to  he  represented  by  four  small  tubercles  ;  hut  the  furrow  is  v  , 
marked. 

Sciifpliin:     Tlie  punctation  is  rather  coar.-e,  and  theie  are  anastomn 
ing  ridges  near  the  two  ends  of  the  valve,  jiaralle!  to  the  margin. 

Si-.e.     Length  I  mm.  ;  width  3  mm.  ;  depth  of  two  valves,  ■>  mm. 

Ilori-.on  aiidlm-ality.     Assise  K.  3.  <'.,  Upper   Ktehemiuiiin,  at  Du- i 
bniok,  l-'scasonie,  N.S.      Kaie. 

HHADOHIA* 


ISiailoria 


X,, 1  f,,i   tlic  ^.l■a^<n)^.  a  H,4lt  wiit.T  \:\Vi-  ..icui.yiiin  tli.'  iiitrrim- ..f  tli.    i-l.ii.i 

(';i|..    I'.lvlnli. 

"In  the  Protolenus  Fauna  are  two  species  of  Ostraoodii  which,  for  w  mt 
of  other  known  n'lationship,  were  referred  to  the  genus  I'rimitia.  Ii 
would  appear  now  that  they  are  repre.sentatives  ot  an  ancient  typi'  oi 
crustaceans  which  h.a.s  spec  es  in  the  Htcheniinian  Fauna.  Though  im 
ini;  the  general  forn  of  Primitia,  Priinitiella  and  Ap:irchites,  they  .1m  n  t 
have  the  median  pit,  or  sulcus  of  the  tirst.  the  shallow  median  depn-  in.. 
of  the  second,  or  the  smooth  valve  of  the  third.  Their  most  iiKitkr-.l 
character  is  a  prominence  or  tubercle  at  the  front  of  the  hing  line.  1  i..:ii 
the  smiMithness  of  the  summit  of  this  tubercle,  and  its  advantag.Mni-  [...-i 

tion  for  vision,  it  issupposeil  to  bean  ocular  tubercle.      Some  of  the  s| .s 

have,  close  behind  this  tuljerde,  a  short  vertical  furrow  ;  orthefuriou  in.iy 
pass  aio  iim!  the  tubercle.  In  the  five  species  referred  here  the  ii.ar.'iiiiil 
furrow  is  obscure,  or  in  sii<le-view  along  the  lower  margin,  invisible 

The  known  species  are  of  nearly  the  same  size     about  ;i  to  4  mm.  !■  n.- 
and  the  surface  of  the  valves  is  distiiully  pitted,  tuherculaU'd  or  «  i-mkL.i 


■N:,c,.   Ili-t. 


N.  I'.rilli-^wkli.  Hull. 


L'n4. 


w^^^wTifmsw^ 


wjMi'.r  & 


n;3 


The  following  are  the  s|„.cin.s  wl.i.l,  t,,ll  ,„„|,.,.  ,.  • 

Int.,  n„,l  /:  aurora  of     h-  P,„,„|..'        •  '"  «'""^       ^''•"""'' "• 

f.,.tol..,i„>  iHu.pian.l  ,1,0  f.,||.,wi„j,.s,,ecios-: 


•  '•ItADOIilA  SCIU  TAll 


nrwlona  u-r„Uilor,  n.   s,,.    N,,,,  Hi,,,  s,,,.     N.  | 

'^■■.  li«-.   I,  '<  to,-. 


•'I  xrri.ii^.  i„„... 

''""II-  vi.L  iv.,  p.  -joj^  |,| 


(•,„,.  K, 


\|..ij,. 


Ivir 


f    I.V' 


Mini(i.  linr 
111  fiont   ;it  „  short 


"Outline  of  thovalvs  ovate,  wu  I,  a  .tni-l,,   I  r 

n..retha„l,.|fthole„.thof,l,.   .vv.   tn-      n      '^^ 
transverse  furrow,  situated  i...n,e,ii..Hv  .^  ';;  ",""^  ;;'  '' 

is  lH.rdered  all  alon.  its  eo,.rse  l.v  .  na-nJ:,,  '""■'":,  ' ''"  '■"■^•• 
.'inal  ridge.      The  t„b..,cle  is  nea  Iv  M,a,  .„h1  a  ,  ""."■"'  ^'  ""I 

of  the  hin,e..ine.  Fn  f.,„t  .,  „  L  ^l;  ;  l':;'  ;;f "  J-'  "'  ^^■- 
.nd  is  ..ordered  ..y  a  nar.-ow.  o...,,.  fur;,..  .  ■  e  ,  id"  ''"^TT' 
ventral  marsin  of  the  valve.      There  i.  .,  .11.1  ,  ,  '"'"""''   ""' 

of   the  valve  at  the  middle  of  the  .uWn^rtZ'r  '    """""'"'• 

.  ardinal  and  anterior  eurves       The  no  ,e,  I  I'''™tiMK  there  the 

ward  ..hind  to  the  hin.e-iine.  '  "'■""'"  ' "'^  "•^""•" '>■  -V 

S.ulpfnrr.    ( 1 )  The  whole  surface  „f  H,,.  valve  is  ,.,  ^         1      •  , 
rather  coarse,  conspicuous  pits  that  are  ,iner  toward  Z^.:  tZ'-^' 

"n  the  posterior  half.  , ..ward  the  posterior 

'"'See,  and 


lii,,  1.,,,, 
-'  nit.iti.i. 

■l'-'n|.r 


have  a  linear  arrangement.' 
riiaigin,  ttie  tuljercle.s  l).-t\ 
thus  produce  ob.scure  rid"p,s  wli 


een  the  pits   h 


■I   tendetiev  t. 


width 


.'/. 


.Vssise  Iv  ;? 


Imrder  of  the  vah 

Si^e.     Length.  .'.  mm, 

//orhon  owl  local ir 
hrook,  Esca,soiiie,  N'.S. 

Additional  material  shows  much   h. 
Ill  this  the  valves  h 
of  Ih-adorimn  oh/nri-a/oi',  the  cardinal 


cnurse  is  direeted  ti 


■  ward   tl 


mill. 


<leptli. 
■pper   I 


eh 


''■llelllilliail,   :,t     |)U;,ra|d 


iiraeters  of  th 


ivebei.n  of  a  more  distinctly  oval  form  tl 


specii'; 


straightening  of  tl 
the  cardinal 


lie  anterior   man 


liei 


'i:;  rounder  I 


curve  a.Kne  it.     The  |o,ster 


:inal  curve   alone  d..|i„es  tl 


the  hin-e,  and  the  lower  edge  of  the  valve  is  l„ 
S.-uli.tnrp.   (2)  The  interior  show- 


irdi 


an  III  those 
'  that  the 
length  of 


AcMi!,.,, 
.■K,.r.,rt.. 


he. 


ind   the  ocular  tubercle 
ve,  directed   backward  and   (h 


lar^'e   mii-il, 


curve  is  rounded  ti 
I'l  Minded. 

scar  near  the  1 


fainter,  shorter  gnxive  directed  toward  tl 
of  this.     A  thickened  band  of  the  she 


filso   ,an  tiniisually   |r 
•wiiward,  in    front  .,f   the 


II.', 


le   anterior  margin  lies  in  f 

ulist 


illi;;p 
"i.i,'  straight 
tuliercle  ,  a 


in  trniit 


aiice.  making  a  slight  ridge 


\Wi.m: 


h " 


(■..1M|. 

« ith  . 


tl.T 


164 

on  the  inner  surfHce,  extunds  from  the  posterior  I'lirdinul  imi.'l*',  luium.l 
llie  ventral  «1o}hi  of  the  sholl  to  the  (interior  innrginai  curve.  Th. 
following  iiro  nicasureinents  of  Home  viilvos  : — 


I.,eft  valve, 
Itight    " 

lenjith 

.'hnrn 

:t    '■ 

C'lirnpnc'O 

'■ 

n " 

width    J^  nun. 


depth  1  inni. 
"       1      " 
•'       IJ  •• 


A.s  fonipmvil  with  tlio  spocics  of  tlit-  I'lololenu.s  /.one— this  .spccirs  is  ,i 
little  larger  thim  />'.  ncnhila,  fioui  whiih  it  is  easily  distinnui-shi-'i  hy  ih. 
chaructcr  of  the  surface  oiniiiuentntion  ;  in  the  Etcliemiiiian  spciii  s  th. 
pits  are  coarser  and  closer  tof;ether,  and  it  thus  1ms  ii  rou;,'hor  hurf"  - 
than  the  species.  al)o\e  named.  The  sculpturing  is  more  like  that  ..; 
I^ochilina  ii'iitr'u:oM,  which,  however,  is  a  much  larger  species.  /'.  n  cm,,. 
of  the  Pni'.olenus  zoni'  is  nearly  of  the  .same  size,  liul  it  dillcrs  in  tl: 
f>tronK  anterior  furrow,  ainl  in  its  finely  pitted  surface. 


Br.\I'OHI.\   vic,m,.*ns,     pi.  .Xril.,  ligs.  ■_' rt  to  I 


!    i 


'\ 


jH 


Hr.ul.  li 
Mwriliii- 


Krailoria  riffi/niix,  n.  y\t. 


Nat.   Hist.  Soc.   N.  H.  Hull, 
iv.,  figs.  L'  a  to  r. 


lol.  iv  ,  p.  Ji 


Cum.  Itic.  .S>c.  .M.mtical,  VMrJ.  p.  151, 

Kutlino  of  the  valves    ovate,  .somewhat   pointed   behind,   mo<ieini.   v 
arched  transversely,  the  valves  somewhat  ridged   lengthwise.     Theiijv 
valve  ha.s   a  hinge-line  about   half  of  the  length  of  the  valve,  whi.li 
llattened  down  at  the  hingi;  forming  there  a  lanco  oval  area.     There  i 
prominent  tubercle  at  the  front  of  the  hinge   surrounded  by  a  shai;- 
"roove.     The  murgi"    Is   gradually  rounded  from  the   fiont,  and  pn>i.  • 
.somewhat  at  the  [losterior  end,  whence  the   jiosterior  cardinal  cui\e  v 
directly  upwaid  to  the  hack  of  the  hinge. 

Sriilphiri'.  The  surface  is  marked  by  close  set  granulations,  i!.i! 
become  finer  towani  the  hinge  line  and  the  ocular  tubercle  ;  at  the  i  - 
terior  quarter  of  the  valves  the  granulation  graduates  into  a  series ol  -  i. 
parallel  anastomosing  ridges. 

.S'/f.      Length  .'!-j  mm.  :  width  2i  nun.  ;  depth  I  mm. 

llori-.on  <ind  localily.  Found  in  A.ssise  E.  3  »■.  of  the  Upper  Iv  'i  ■ 
minian,  Dugald  brook,  Hse.ihonie,  I'ape  P.ret/n,  N.S. 

'•  Distinguished  from  Aijarchitm  conc/iijormin  of  the  Protolenus  l-'mi'  i 
oy  its  smaller  size  and  prominent  tubercle  ;  and  from  A.  seciiif/ii  ti)  mi 
tubercle  and  the  coarser  ornamentation,"  ivs   well   as  by   the  angn' 
projection  at  the  end  of  the  \alve. 


¥^'ma^i^:^t^--'A 


P 


An  ml.Jitional  cxHiupl,.  „(  ,(,1.  ^,„.„,„    ,.  ,      , 

">'•  ""■' -• «'-  ""'i'ti-i  in.., u,,:,;,!;;::;,::::" " '""'  '^^"^  ■" 

Thes..,..x,imple.s  are-  wMor  than  tl„.tv„^      Tl,.         ,  ,       , 

species  is  a   littl..  o.F  ir„„.  ti...   I.in -.  1,  T    "'- 'f -'- '"  »!- 

-i.h»an,....i..,.  .,..,„„.,  ,„,.„_: ,:.,';:,:,:';::,;' ^'""'--'■■'- 

The  folk.wing  am  m.-a>.uri'iiirnt.    ,,f  ..,„„.  ^^^i^, ,, 


right  vaKp,    length   ;51  ,„„,  ,    «i,li|, 


nun. 


faru|m(c 


;{ 
;i 
31, 


'l''|'lli  ,'  nun. 

'■  1  ■■ 

■•  I  " 

"  1  .. 

••  1  - 


In    the  lower   Ettlnniinian    lautwi 


referred  ,0  this  species  as  n.utati„ns.  '""''   "''>    '" 


Assisp  /■;,  1 1. 


mm,  onoA, 


(■:ii,.  I!.. 


A  broader  and   ni.,re  tmnid   form   than   the  tvi.e      Tl,     I  ■         ,■ 
l.'Hor   end    .,f    the    hing.     line.     The  „enl,r   luhenl  ' 

fi..m  the  ocnlar  tulK.cle  to  the  lower  angle  of  the  ^alve. 

S;a/„ur..     The  surface  is  n.arked  l,v  a  fine  pun.ruatH.n,  and  l,v  anas. 
.".osn^gndgeson  the   posterior   half  of  the  valve  :  a   ,l,a...nal    lia  Zf 
beser,dg..s   run.   tron.    the   ocular   .uher.V.   d.agonallv    haekwar,       ," 
do«nwardiothelowerp.>,r.  oftheant,-rior,„ar,in.        ' 

.->■.     Length  3   ,nn,.,  wid.h  2A  mm  ,  ,le|„l,  ,«o  vaive<  ,o,e,her  1  '  „„„ 
ill  iiifre.  - 


and  smaller. 


A  fo, 


-""•■  ■"'•>  her-  which  i,llati,.r  tli.n  the  mvcedin.' 


Thi^  funn  duJ>rs  fron,  ,U-  voung  of  An,-^,..„„  .J...,,.,,,,  „  „.,   ,„^^..„. 

u.na  w.  the  deep-r  tnrrou  around  the  .nherele j  ,„  ,„e  rounder  hase 

of  the  valve  ;   hen-e  we  haxe  associafd  it  «ith  /;   .■„,:/„.. 


1'*^ 


Hr;Hli)ri.i 

lllu'ulit^.l. 


An^iix  K.  I.  d.  \i\  iiiiperlfoctiv  pri'«'rveil  riijht  v«lv«  wns  nbtAineil 
licre  from  Im^cI-^  of  fcliNpiitliio  simdy  -liiili-.  It  ii  conNiiieialdy  •<m»ll<"i- 
tlian  llio  type,  iwkI  the  tiirfai'e  u  rmigli  itml  iliill  t'loiii  rurruMion. 

Si-.i.      Iient{lli  of  II  vnlvc  21  iiini.,  wiilfli    I  ,•  mm.,  ileptli   ',  mm. 

BiniioHH  ia".Li.o.>i.v,  I'l    .\ill,  lijfs.  .1  fi  to  (/. 

liiiiUi'iiit  ri"iiil(}xn,  II.  Hp.      N.ii.    Hi»i.  .Sm'    N.  |( 
Hull,  iv,  p.  1'0">,  pi.  Ill,   (igs.  .'i  K  (o  (/. 

<'.lll.    I{t.  Vi.    Mnlllr.-iil.    UKl-_'.    |,.    l.'ii;. 

"  .^     MilM)iliiruliir    speiifs    of    which   only    tlii'    rinhl    viilvc    it   know?i 

Tulicifle  rather   pr imnt,  xoiih'  tlintiuuT  Im'Iow  tin- .iiiierior  iiitl   of  (!], 

cardinal  line  :  this  lino  i.s  nearly  .straight  and  al>iml  half  of  ilir  liiiutli  c,t 
the  valve.  There  is  a  faint  fur.  ow  behind  the  tuljircle.  A  uarmw 
ohscurc  marginal  rim  appears  at  the  h.uk   of  the  miKc. 

Hfii/plnri'.  The  lower  slope  and  the  posteri'H'  liiilf  of  iK-'  valve  :it, 
covered  with  anaHlnniosin^'  rid«e>,  comehlric  to  the  upper  front  piii  ( 
of  the  v.ilve  ;  towiud  the  top  nnd  front  of  the  vahe  these  ridges  ln'coiie 
obscure  and  the  surface  of  the  valve  i.s  granulated. 

•S/;'".      [.leiiijth  J,'  nun.,  width  '2\  mm.,  (h-pth  les.^  than  ',  mm. 

I/i'ri'on  itni/  /ontlity.  In  Hssise  K.  IJ  c,  I'pper  Ikeheniinian  Faup*. 
I>ugald  brook,  f'lscasonie.  Cape  IJreton,  N'.S.     Hare. 

"This  little  speeies  is  easily  <listirij{ui.sheil  from  others  of  tlie  jieuii 
by  its  orVticular  form  and  ruj^uloi.e  surface  which  is  like  that  of  ceriai; 
trilobiles.' 


.MuiMIoN. 

A  small  rii,'ht  v.d\e  of  the  form  of  this  is  found  in  .vs.si^i>  K.  1  •  Lowe 
Ktcheminian,  at  llugald  brook.  The  punctuation  is  line  and  distinct,  ^lul 
the  rugulose  surf^ice  is  sei'n  only  near  th'-  margin  of  the  Vidve. 


P 


I'.iiKJeriM  (?) 
elllMt.i. 


llHAIlolilA   '    OiiNAI.X,    ri.    .Mil,   lif(s.   4,1   toe. 

I'iOi.  l;..c,  .s,  I.  Mniitniil,  I'lii-J.  \t.   c^;. 

The  valves  in  this  s|)ecies  .ire  ratiier  llat    ^nd  are   rouiidecl  to  the  hi 
and  lower  inar;;in,  but  not  iiiuih  to  the  ends. 

<  )nly  "ue  example  known,  which  is  siipjjosed  to  be  .i  right  mUm'. 

Suboviil    witli   a   lonu    hinge  line,  id'oiit  thice  .juartcis  of  the  len^ii 
the    valve.      Anterior   cardinal   curve  shfirt,   postirior  longer.      .Vno 
marginal  curve  long,  rounded  ;   posterior  shorter,  rounded  forward.      I 


ii'.r 


Vllh«f   IH   ll|,,|u   l|,„|i,|     ,„     ,1 


"■     '-'ILlili,,!     Ill, I, I 


111  Niinic  pint,  :,i  ii 


HH  I'.w  iiarnnv  ,„l:.,.        A  i  :,r.-.i.|.|ik, 


»'  iiiaij/in. 


"lllllltt.1    In    til.-    Iniii;.-, 
iii'i-ttinHl  Ic.l.i  i,  \isil,|,. 


Ml  this 


ei'iil    -iinitll    tul 
furrow  iH  <li.il|,i 


s|ieci..s  tli.T.    Ii  II.,  ,1 


'■'11" >il,'ii     Mil.. 


HTcIci     rill 

mill  .Ii 


I'  t>\  Imt 


,1   .Sll"||l    ,.1,. 


I'  II  uiimp  1)1  -fv 


»,irii  ii|.i..,Ml..  til,.   ,m, 


'"  111"  fi..i,t  ..(' 


Ill'  I 


iii'i  'anliii. 


i('V  It-  jilii, ,.,      TIm'  o. 
I'  u'.',  .■Kill  ixtrn.N  .|. 


S,'„/,'i 


'■<■■      Tlio   iiirfn. 


iKp.  1 


■'i     Witll    .|| 


' 'Illl'    lllci>r||l,ii,,; 


P.  'ml  I'liiliiiL-  ,1, 


I'-wiinis  til,,  hi,,,,,.  I 


''ii»iim|  ii,   ,|„.    .],, 


IIK'    till 


.    -ULpilIM,',. 

I'lilll,  ,,t'  ll 


I'll^  ll,,'  >I1.I  .-.,  l«.t. 

I'THJlil  .it   ill,' 


'111,'  i>  (.  IV  I, , unit,.. 


I.,  tl,. 


Ii"iii  III  ill,    \,il 


"iiU'lli  j;  mill.,  wiclil.,   I  I. 


//, 


iiiiii.,  .|i.|.t, 


oil  .'III     III,, I    /,„•,,/,/, 


hi:.Ml(l  liiiM.l;,  I-: 


!■: 


•l    v.lhr     I   -Illy     ^ 


I.. 


'.■i->..iii,',   NS. 


*''l'     l.'''lll'lllilii;i||     I' 


Til, 


Iptuii 


'lllPtllill-       Ilk,.       ih; 


N  ler,  scjifiMics  till,  lltti 


l.ht. 


"I"-'!,'-    I|,.,,i    ll 


kitki.v.i  l.iit 


'•  iitiii-r- 


'■■^I'ASdNA  - 


'•.,11.  i; 


\  III. 


A  few  t,iriii-  «■) 


'ipjil;i./i.u.  nri'  pre^cM!  .it  n 


ni'li  (uiiii,.!  !«.  irt',.|r,.,|  t.i 


tiiriii  is  in  one  <i|'  tl 

•llltl    IiIkIi   and  tlll'sll;;l,t 

lii'ivic  is  clim,  t,i  (h,.  I 
the  inidillo  „t'   tin-  Mil 


ll"ll/-'ih>   111   I 


<ril,.i|   j.,.|iii-   ,,t    til,. 


I  iiHi  hi,.|„.|,ii 


11'  hi-hrst   \w<U  .,(■    l|„.   I    |,|,„,.   |. 


lU.ir 


I'liiiiicii.i.  «lii,lni,.|„.,,,.,.  ,.,  ,,„| 


Tl"'  ivpi.  .ll 

'"■"iliUlll,       It    1>    -111, 11 


I-:-. 


nil,','. 


T 


ll'l.'    IS   .1    |.,|,^ 


th 


»e  ;   It  iJHis  rt.-s.-iiil,i,,,  Ij, 


1'  two  stroll;.'  furrows  or  | 


its  iic.ir  i|„.  I 


iiMlf  tin.  II.  ul.ir  til 
"("'  'i"iii  liic  hill:;,,  ti.wiinl 
viifli.iiii  ;   luit    11    .; |.,t 


u'lTius  ;    imr    is    tl 


\t\n-i  third  of   tl 


'pc    tr.iiii    ilii.i 


mil.'''  V.  111.. I,  ,.1,1, 


iiiii:;i.  ..,  ]. 


l-'l    tl'M/,.  ill  It 


■rail.se    the    si 


It'    V.llV,.,    this    luill,    iMlii,,,,      1„,     ,,|,| 


"-•       I  ii'.ii^h  tuiiii.l  in  t! 


■  iiiniplly    to  the  I 


ope    111    th,.    up|),M-    ihinl   i.t   ti 


I''    valM-    1  . 


iho  v;,|v(^  is  th.it  of  I 


'I'li,'",  .'IS  III  thiit  u.-iius:  ,in,l    f„,(l„ 


I  if  .Scl 


•yrii'liiina  .iiiil    I 


iinultclla,      I  ,,.|,.r  to  tl 


'■.lOorilh-l,    :i||il    ,|,,t    ,1 


tiunn.      Tlio  tvpiiMl  el 
iii^'  specie.s,  E.  nililli, 


11-  ui'iiii-  /; 


'i'h  .>.-liiiiii|t,-!j,i. 

IMt      I... Ill      (lo.lll 
I''  ill  ■  olilli,,,.    ,,t 
11'  I'limil   v;il\i. 


.f  th.    |'i,.t, 


laractcrs  ot  t 


11'  i.'1'iiii-.  a!i.  Ill  ih.-  tils 


list  ,,t  ,),.•  t> 


Eof 


vso\  V  itn  M.i.t  \|.      \>\    \  I  I  ( 


!:-s.  ;.  ..  t, 


•  •.111.  Ii, 


A  broad  liiniid 


II 


Anterior  cardinal  curv..  ol,s 


"^'1.   \l..l]ll.,.l,   l!.i-J.   ,,.    |,-„ 

inu.'  two-tiiii-iis   of   th.'    wiilih    ..f  th. 


jsoli'ti.;    posteri, 


)i'  i.iii.  ii.i 


Niiiiii'ij  f.ir  til 


If  ,.f  ■   ...  1 


I'll;;!]  I    ..] 


II'  ili^tiii  I  ,.f  K- 


'111.    II '■,,l..  Ii,.,., 


h 


hinifp,  anleriiii'  i(iitr)(iiml  rurv.-  Umn,  nrohvd  :  imi-I'tjih-  hlmriii,  ei««iirl\ 
»itnii({lif,  lower  ind  <if  the  s.iUi'  olitum-ly  [>'>inl<>il. 

Hufhoxi  |M)ini  ■■  till-  Mtlvc  iinr  thiril  I'miii  ilu- hill)?'-  'lul  Iw"  III'iIik  tiuui 
the  |it«t»'rior  ni«rj{in  Thp  iiculnr  tulierclr  i>  •iiuall,  chw  to  the  hinn*. '«'"' 
w>mt>  (li^tiiiu'c  I'miii  li..   iiiit,««niir  ••ml      Tlio  [Mi-^itrinr  s|.,pf  of  tli.    vahc  i 

tlatlt>tn'i|.      Tl ariliniU    'io|p»<  of   ih««  Niiifiiri    of  tlio   miIvm  Im*    ■  lnouil 

slmllow  fitiiow  rxl«niiliii>{  ilown  noiiily  to  (h<>  lii^'lH-Kt  purl  of  tlic  viiKr 
The  iirthp.!  anterior  >thp|><-<l  hiirfut'c  of  thr  \iilvi'  is  fvonly  <umhl  (li.«h  i. 
thi-  )H>ri|pi 

Sfniphirr      Thp  Mirfiicc  of  th«  sht'll    hii>  Ihh  ii  conoil*.!,  nnd  thr  |iill.. 
surfm-p  is  oliscuir 

.Vi:-.      length,  .i  nun.;   width,  .1,'  uiiii  .  ilcpth,  4  mm. 

//.,rr-.»   ,(.„/  h„;ifil;,      AsMiw    K.  3/.,  Upper   Ktchpiiiiniitn,  iit   «iilli 
liuliaii  liriHili,   K.scAsoiiii',  N.S.      Scaler. 


Km    t'MlNA  (')   VKTIK.       HI.    .\(II,  hlfs.   li  ,l  ami  /.. 

(.'an    Kec.  Sci.  .Montreal,  lHOJ,  p.   l.'),S, 

Tiiis  form,  lepicseiiUil  hy  a  rij^ht  (  ()  valve,  Im.x  a  more  roiiniled  surta  . 
than  the  type,  and  the  v/ilve  i.s  Matter.  No  ocular  tuherelo  is  (letermiti 
aide.  The  hinge  line  is  veiy  long  (.sixth-Hevenlhs  of  lenjjth)  and  there  i 
a  shollow  furrow  extending  from  it  on  the  cardinal  slope  of  the  vah. 
The  valve  is  most  tumid  toward  the  po-teiior  ( f)  side  :  and  the  venii.i 
angle  i-<  vertie^lly  Imhind  the  end  of  the  cardinal  line.  A  hrcMid  thirl. 
eiied  liaiul  lUiis  around  the  KuppoHed  jxwterior  margin. 

Sciilp(Hiv.—l\w  shell  is  minutely  pitt-d,  hut  it  is  mostly  decnrtie,|i.  I 

.yi':'-.  — Length,  ;t  mm.  ;   width.  '.\\  luiii.  ;  depth,    '(  mm. 

//in-l'on  and  Aocrt'iVy     -.Vssiso  K.  I  </.      I»wer  Kicheniinian,  at  Ui.  ,i, 
darv  lirook,  E-.ea.sonie,  .N.S. 
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KSC.XSOXA    (??)    I.N.MAS,    I'l.    .\lir.    (igy.    7  a  to  e. 

t   111,    Hec.  Sci.,   Moiitieal    liMCJ,  p,   \:,\\, 

Only  one  valve  known,  Tnu  unusual  form  agrees  with  none  of  tin' 
other  ;;eiiera  of  the  Etcheminian  <  Istracods,  It  ajppi'ars  to  !>.>  a  left  v.iN.' 
and  is  so  des.rilied  heio.  The  outline  is  oblitpiely  subtriangulii  n,.! 
somewhat  wider  than  long. 

The  hinge  line  is  three 'pmrteri!  of  the  length  of  the  valve  ;  a  >lml  -.v 
furrow  runs  parallel  to  the  hinge,  and  near  it  for  two  thirds  of  the  I. n.tli 


.  •  ^ 
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1{0I1US.        It   is  SP 


UlM'.    I 


1"1'  ,iliv   li, 


ikI 

thoiiifh 


|»i'!ii,ii-  to  till"  othf 


IKHtrior  ciiiijiii.il 
I'lokmg  thi'  111  .)i,.| 
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pic,  et^liiiK  by  their  niarkwi 
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id  ih 


1111^1  liill.-i    tr,,|, 


-r -^f "•.; iater Ken...  Th^^iut;:: .:;:";.,::;,:;,": „::";  •"  ''\  ""■•  " 

™>  t..  Aparc-hites   i.„,|  IVimi,,,,    |„„  „„„„.,,,  "  '      ■— 'i'mii. 

U.i.'.M.eof  m,..t  i.f  til,.  lUsal  (',.,„,„  i,„  .„.."-  ,  ' ;■■'-■'•—.  tli. 

-•n a..vo,ope,. ...,.,,,,.,,,,,  „,.,;-,,|— •;;■-; 1.^1. n.i 

l"«.loc.,rtici.t...l,.xampl..,li,.r,.is,u-u,.,  ,i,„..l,.|„„^ 
^e. c.  IS  plae.l  in  HrH.lo,.ia....i, ,,,,,„„„,    ,,  ;  ,       "'     ''7  """'- 
the  iiiidille  of  the  valve  than  intho,,.  '      '  i'- .-v,.i,i 

TIk.  ,..n,is   oon-i.t.sof    lar,,.-   to  diiin,  .i,..,|  , ,.,,, ,    , 

'""-'"•••.o..u.li,i..so„,ewha,    .t,.i,|,t ,,SZ tS      '' "T 

■l-,.h  lounde,!  at  the  anterior  .nd.    ,i,„n.   ,„.,,,„;  ,    ,      ';.   ^  """■"  ''^'' 

^'"' -«'«j;* — t..cea..ie.  and  tl.,- .,..,. J;„;i':v';::""- ' 

^,',.'1  forth,-  Imlian  l,,,^,];,  ,,„  ,| 


"■  ^',-111, -I t  uli,,  I,  III, 


1,-  p,l-< 
•il-  «,r.  f,.'ii,,|. 
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i.l.iml  t..  It. 


t|..||l    oil 
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erior  Imlf  of  tlie  valv.v  Tl.«  valv.-s  an-  ev.-iily  rou.ulnl,  an.l  iiij:liest  ul...ut 
tl,e  inifMlc.  An  orular  tul..'r.lo,  <.r  trac's  of  nil.',  can  UMWilly  l)f  swn  ., 
tlie  upper  anlirim-  legion  of  the  viilvc 

/,.»<///(  of  tlie  known  xpc.ios,  3  to  fi  nun. 

«„„y,.,_Tlnou;.'li  th.-  Htch.niinian  an.l  J'lotolciius  I'auniM. 

Hesi.lps  tl.r  spr.-ies  .loM-rilml  U-low  tli.>  folio"  inKapi..'ar  to  belong  1,..- 

Prinutia  pj  lifornii.-i.    '<     \         l>otli  of  the 

P. (,')  fusifonni-.  '     >  I'l  otoli-nu-.  FaunM. 

Aparcbites  (.')  roln.stus  I  also  ,.f  that  iMUna  .■onu-.s  n.-.ir  this  i;i-oiM> 

This  (,'.-nus  i-^  so-miMKly  .lilV.M-.nl  from  Notho/o.M.f  liarraml.-.    S..lli.....' 

is  an  oval  fo-sil  orriirrin-  in  thr  Ol•.l..^  i.ian  of  Holu-n.ia,  wlii.h  the  :,l 

author  has  n-fc-rcl  .loul.ttuUy  to  th.-  Ustrar.«la.  Tho  si/...,  h..«.'v.  .  w 
much  KivMt.T   than    that   of   th.' fossils  w,.  are  .lealinu' with  h.T.-  .mh  ,.. 

ocular  tulH'icl.-  has  l.ecn  r L'nizf.l.      For  th.-o   rcaM.ns,   as   v..'ll    .-  ■.„ 

account  of  th..  ol)S.-urity  ..f  ih.- clmracteis  of  No.ho/.oe,  it  .s.-eins  ,„  .iv' 
sable  to  us,,  thi,  n:i»w  for  th..  Kl.h.'mirian  sp.Hi..s  d..scribe,l  b.lo« 

K,,ual  ol.j.'ctions  niav  b,.  taKen  t..  th.!  r.'f.Trin- ..f  th.' Ca)..-  1'  -  ,. 
species  in  ,|Uestion  to  th"e  -.'nus  Priinitia,  or  t..  Aparchiles,  whi.h  Ir.i  .it., 
th.,,  auth.ir  has  u<e.l  for  iho  Lower  Cambrian  forms.  The  sp...ips  o.  tl„-,. 
j-enera  .ir..  small,  an.l  the  absence  of  an  ocular  tubercle  in  on.',  arw  ti„ 
pr.-.sem-e  of  a  m.'.lian  sulcu-  in  the  olh-'r,  are  further  .listimtm,,-  n  :„ 
the  species  whi.h  tl...  auth..,-  has  r..f.Mre.l  t.i  In.liana.  Few  sp-.u-  ■^<\■■ 
-.•nera  I'rimilia  ami  Apar.-hit.-s  attain  a  size  in  which  tli.'  an-a  .;  ', 
valve  is  a  t.-lith  that  of  the  shells  referre.l    to  this  ^enus. 

iM.l  \N.\  .)V.\i.is.      v..  .Mil,  lii,'.  "^  "  I"  '•• 

.■.111.    It...    >.l    .    M'.MlM.ll.    f.H.--'.    |..     I'^l- 

This  sp,-,-i,.,  is  owit..,  br..a.ler  behind   than  in  front,      ilin.y.'  in..    ..  ,i.. 
one  h.ilf  of  the  lenirlh  of  th.-  valve.     Cardinal  curM-s  ..f  m.Hl..ra!. 
Ant..rior   marsinal    curve   hmt.',    ar.-he.l      p.-sfiior   short,  inon 
ftr.h...l.      No  M.arijinal   funvws   seen      Oculir  tubrrcle  clos,-  t..  i 
line  :  a  iiarn.w  .liiip.nal  furrow  behind  th.-  ey.-,  .  xl.-n.ls  to  th.-  I. 
of  the  anterior  iiiarj,'inal  .  ui  ve. 


-ii.ii.i;iv 
!«■  r  I'liii 


Sr„l/,h,v.      .\lon«  tlie  low.r  mar^'in  .ue  liii.-  anastiiinosuej 
(lec.i  ticat..,!  i.iut   ..f    the  vaUe  sl„.ws  the  l.iw.r  mar-in  of  a  s.,, 
niusch-  si-iir,  dii.ctly  behind   tlu-   ocular   tubeicle,    near   th.'    K 

^   i;..x.  s...  c.iii.  I'luii-..  1.1.  o.  s, ,-.  n.  |.,  l:i-J.  lil.  l  <v-  :!■'  •■.■  i    ' 

•   \,V.  A.M.I.  T...  -VtAU-..  1  '1.  M>.  |..  ■-':iT.  i''-  ^"-  I'-'--  •*■'  ■""'  ' 

+    Im.Iim.I.i.ii- ■■!  X." ,1,,//,.,.  I    .-1.  Silui,  JHiliiii.  V..I.  I. -^'.|'|.  I     '■•'■ 

,.|    v    ,l,,.:.l|llr..  .  u'l...l'  I    'll.OI   It'.     I'"l-'.-'    -|»'l.-..f    lll'lli."'. 


l.L 


.   Il."ll,ll 


^«?^ 


^^r^a^-  -^'^immi ' "  T^s';7v 
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Another  .■x.itiipl,.  of  tl,..  v„K..  « jtl,  H,..  „,,,,.„.        ,         , 

-.all  pits  a,,.!  also  anas,„„,„sinK  n,l,..  .,„  „ ,';;';;:;'"  ""■'"'"■'  -''°^^^ 


■sV:*-.- Length,    i;    „„„,     ^„i,|,, 
Aiidther  .Aaiiipje  is  .!*  „irii.  wid.- 


'I''l'''i    "f   ,1    v.ilvr,    I   ini 


llori-.o,!  „ndl,„;,l,ty.      Assise,    |:     1   ,         |,,,^.   ,    i,    , 
k,  Esras,MH,.,  N.S.      S,.,uv,..  '"   ""    I  ■"  l"-'»nu;u,  a.    I  .,,1;., 

A  form  siiiiil.M-  t(.  tliis  in   si/,.,  il„„i:^|,  p,,,,„„ti.,„  ii    \      ' 
-lie  same  assise;  '">'!  anotin'r  snmllrr, 'lMn:»ler  anii'lK' t,V'     '''  ""'"" 
,.-si/e  K.  ;!,.  |-pp,.r  Kl,.|„.iniiii„„,  ,,t  il,.- .; i„,„,i,  '     "' 

I'lie  folldwinj.'  are  .liiiieasi.,i,s  of  s ,,,|^.,.^  , 


I-  tMiiiid  iij  the 


K.   1  •.  left  v:.K,.,  |e,i:;d,   |J  ,„,„    w,,|.| 

!•:.   I  '•.  carapace,  '■         |^  ,„,,, 

1:.  •■!  <:  l,.fi   valve,        ••        4i  „„„^        .. 


•"■I   '  'i'l'lli.   i     mil, 

•''   """•■  ■!{  i.iin. 

■'     """■        ■■         I      lain 


NcstoUberis,  .Suh  (Gr,),  as  repr.M.nle,!  l.v  IVof  T   |;„,.  ,,   , 

■'    "■'•'i'/''".  tV llM'    >nl,Kicianof  KiM^;,.    l,,.|„„|    ,^',.    '  '"'"   '^""'"^ 

1.U,  is  more  t,„ni.l,  an.l  is  „o,  sli„.,i  ,0  , .n  .J .ul  Z^^Z^''^'"- 

-Mutation  i'iiiM\.      I'l.  X  I  ||^  ;,  „  ,,,  ,. 

'■-,.    li,,     S,,V.„„„,,,    ,„.,,,      „, 
A  lonn  rescml.lin«  this    .p.oies,  l,ul  lo„^.,.|  ..,,,1  „.,...    ,     ,   ,0    '  ,, 

an.l    tl,e   valves    ;,re    crus I  ..mcwlia,  ,..i„l  ,||.pl,,,  ,.,|       ■,•'„.,,.  ,,„    •  ,     ,' 

iiean  ocular  tulieroie  n.  ar  , uitenor  ,.,,-1,  ;.„.l   x\...   f|,||.„    „.;,','.  ', ,  " 

valws  is  in  til.,  lower  half.  ' 

S.'.irt,„.-  ^    The  surface  is  corr,,,le,l.  I,„,   ,h,.,...  an-  ,,,,..,.  „^  ,  ,;,„.  ,,„„  . 

IHti..„a,„lot   lon..,lM.linals,ri;co„,l,e;,i|,Mlc,„ul   o,    ,hc^,,U,. 

.V-..-l^ng.hofacarapace,  :,^  mm.  :    u„|,ii,  :U    ,    ,.i,.,„!,  ,;, 

//.„o„,    nnU  luc.lit,,.       In  tine  .ray  shale  „,  tic  ini.l-,    .,r  ,1  .    v  ,!l,„„  . 

i''.-k,  ot    the  tol,ll,r.Kjk  -roup  of  |)„,'al,i  l.,ook,  K „,.-.    N  ,«s      .s,,.,.. 

Fm'I.an.v  i.ircN,  I'l.   Mil  ,  ,i^,,    ||,„  ,,_  ,^ 
Can.   l;..c.  Sci.,    .\|onir.-.,l,   lIHii'     ,,    |,;:; 

"'"^'■'"' "■■■  til.-'"  half  of, |„.  !.„.,).  o,    ,1.,.    .,:,,.     rai, I,,,, I  ,.,.,-, 

■'  m.«I.Tal..  length  :   anierio.-  maruin.il  cu,^,■  ,^^i,.,.    ,.  |,,„„   ,,    „, 

™r.^.n.exlyarche,.,       .S  very  fa,„t  ei..,„ ,„„,„,.,.,^ ,,J';,:,;, 

-u,,,.,.,,o:     ami  a  very  shallow  ,l..prc-.,o„l„.l,, ,,       •|W.,.a,li„, 

' '  "'•'  ^I'-'l.tly  ele,ate.l  ha,,,!  all  a,o„,i,|  ,h,.  ,,„„„,  ..„         .„  ,,^,.  ,,„,„  , 
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S'lil/iliirf — Th<!  surfaci'    has  been  ooinKlcd,    but   there   is  a   fwif  ,ir 
lather  distant  piirictatiun  sliuwiii^  on   one  example  ;  tliis  becomes  vti 
tine  towards   the  hinjjc  line,    where  anastomosing  ridjjes  air  (1i'voIo|m 
running  o.1  toward  the  [.ostiM-ior  slope  ot  the  valve. 

This  specie-  differs  from   tlie  I) pi'  of   the  precedinj;  one  in  its  lu  >: 
ili'ti/iite  form,  Lticatcr  plumpness  and  obsrurc  ocular  tubercle. 

'Vr.».  —  Length,  4^  mm.  ;  width,  "JJ  mm.  ;  depth,  •_'  mm. 

lli'rr.iiH  nitd  liKidily.  —  Assisi-  E.  3  /,    L'pper   EtclMiiiinian.  at  I>ii;; : 
brook,    Ksca.sonie,  N.>S.     Infrciiuent. 


SCHMIDTEF-LA.      llrich. 

The   two  species   referred  to  thi-.  gi'iius   are   i)nn  isionally    so  pli. 
because  they  are  tumid  toward  the  hiiij;e,  and  an  ocular  'ubercle  ha-. 
with  certainty  been  observed.   The  bro.wl  valve,  somewhat  pointed  bi 
however,   is  not  a  character  of  Sclimidtella,  and   the  valves  are  In. 
than  is  usual  in  that  genus.      If  the  tubercle  were  present,  the  folliiw^ 
species  iiiighl  be  included  in  Uradorona. 

S(llMlliTKI,I..\  (?)  J'KliVKTlS,   PI.  XIII,  tigs.    11  <(  to  <■. 
s,hiniiltell<i.-  jxnil.'s  w.  »|..  Niit.  lii-t.  S...  N.  li.  Hull.  \ul.  IV..  |..  ■Jim;.  |.1.  i,..  i 


.Sell  I 

|..-iv 


lllt.lllH 


fan.  Hec.  Sci.  Montreal,  IHOL',  p.  IGI. 

"Oidy  the  right  ( .')  valve  is  known    others  found  since.        Thi'  s  i 
moderately  arched  and  without  furrows,    and    its   greatest   fullness 
the  upper  half.      The  hinge  margin,  whicli  is  more  thtin  half  of  the  !• 
of  the  V  live,  is  straight  and  is  formed  by  an  infolding  of  the  edge,     : 
i^  without  a  furrow.      N<    marginal  fold  was  observed. 

.S'c('/;y/"r'".    -The  surface  IS   covered    with   minute    pits,   closely  | 
the  raided  spaces  l>etwi'en  the  pits  Ix'come  so  prominent  on  the  low   ■  i 
of  the  valve  that    the    surface    --eems    tulxrculated,  rather    than  i     i 


tul 


lerele^    ap 


with  oliscure    iidu"  - 


toward  the  lateral  aid  lh<'  lower  idges   the.'. 

rows,  so  tl  It  there  the  valve  seems  cuvered 

to  the  margin.      At  the  opposite  -ide  of  (he  vaive.  tovtards  ihi 

the  pits  l)cconii-  verv  line,  and    the   surfiKe  of  the  valve  lias  a 

pearanc*. 
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E.  II  '■,  left  \alve,  lenijih  'J.\  mm.,  width  JJ-  iiiiis  ,  depth  \  iniii. 
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l"his  species,  l,y  H^  siiirioth    smrt'ace  Jiiul  iniint.eil  form,  recalls  llie  u. 
Ih  vriehoriii  of  ih'    1  rotolenu  ■  t-"»an;i     but  it  luis   no'  the   liroail  llatt^  n 
!i!';i,  near  the  hii  :,'-■  whith  iiwiHiS  thai  ^etius.  on  the  coiitnilv  it  is  th' 
11,1'st  inoi'iineii'      this  featuiv  tie!iini;s  ii,  the  ;.'enus  Schmidlella. 

••  FiiMii  >'.  /I'liihi^  this  !>|itvif-  is  (listinj;iiishe<l  by  its  finer  ornani'i 
tion  aiiH  poinfeii  'o«er  mHri.'iB  ,  anil  from  >'.  i-in)iliri<-:\  of   the  Protol'!. 
fauna  bv  its  smoother  surface  an<l  narrow  foM  at    I  lie  caniinal  line. 
Silurian  Sehniidtclla  ha^j  the  pointed  valve  of  (his  species." 


H..l..xt|.|iii-. 
I>i-nin-l    to 

■ihtM   ;:i  tHT;i 


'  lluL.VSAPHrs,  PI  X  ,  tigs.  •■'..'  to  .'. 

T>-.n.     l;,.y.  Sk.  r.Mi,    -Jll.!  -1..  ■■   .1     1.I.--H1.S 
"  Aiieii.;;    the    fo>sil-    fidus    Yoiiiii;    piiiiit     was    a    trilolnte    appai^ 
iilated  to  Asiphus,  liul  diH'erent  from  an^  di-scnl>etl  t;enu<       From  I'. . 
uni.s,  liill.,  il   I-  t  xcluil<«l  by  the   slmllowBcus  of  tl*  furrows  on  tie- 
shield,  and  the  low    relief  of  the  :fkt»-ll«  ;    it  is  shut  out  of  r..ilhni" 
Hill.,  bv  the  narrow   iiiaijjinal   fo'd  and  lonj:  axis  of  the  pygidium 
Piotypus,  Wale,  l>v  its  shorter    ;.'laliella,  in   lined  to  onir.il,  and  tli.    i 
wiiii,'e(l  an^tles  of  till'-   free  elicek^      from    Asapuscu,.   Meek,  by  its  \i. 
laspis  like    |iy;;i(li»Bi       from    Asapliclina,    .Mun-t^ham     and    .1.     l'>- 
hiviti"'    oniv    line  spine  to  the    pyjidium  ;    lioin    Pl.ilypeliis,  Call 
^liorti-r,  evlnwirn-coriical  ;»irtiiena,  an  I  markedly  sejjmcnied  and  lobe  > 
dllllll. 
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••  Midille  pic    ot  llie  heail  -nli  rjuadratc       Ailciior  iii.ii-i,'iii  «in 
unci  fold.      (Ilaliolla  -iil>  oylimiiical,  niiiiided  in  froMt,  uljout  ■•nc'; 
loii-icr  than  wide,  uo!  fiiiTowoil.      '  iccipital  rin',;  narrow,  dividen  'i 
•_'i:ilM-lla  bv  a  narrow    inhi    and  haxii!^;  .m    .ii-cure  tui«?rcle  ai   lii' 
the  iiii'diaii  line.       ri.setj  .  iieeks   slightly  wider  at  the  middle  lli.u 
(he  width  of  the  filalx'lla.  vvidfnini;   W-fore  and  liehind  the  cyi  Iw'u. 
ill'.;  in  front  of  the  j;laiiell,i,  furiiishc.l  with  short,  prominent    cyel'i' 
ocular  tillet.       Posterior  t'liriow    and  loM  liariow.  the  former  sha!!.. 


i: 


I'yiii'liiiin   liirup   sul)  tri.iiiijuliir,  l.onl. 
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lobe,  iippenr.s  to  Ijo  convex.     Tlu»  u'crial  spitii-   is  diivoted   soiniwlmt  on' 
ward  from  the  rijjular  curve  of  tin-  folded  nmrjfin  of  the  clieek. 
//«>;-(-.«i).    -CttlfitVrous  Kandstotif  tied  of  K.  2  (a  f)  nt  Young  point. 


i'«-^ 


Tnluliit,. 
•  "■■i  iiiMiiii; 


FAiiArnivtDoii)  i'kii.oiiuk.     PI.  \I.  I'ma.  In     '■. 

Parts  of  ,t  jaiyo  tiilol.ilo  wito  -.l.tainfd  from  tli«  .sandy  .sliaji-  tlial  li.il.i. 
the  last  named  species,  hut  tlieic  was  not  ciioukIi  of  the  middle  p'ccr  .  i 
the  head  to  ditciiniim  ihc  Ki'iius.  The  known  part,s  arc  such  as  niii;lii 
Iw  found  in  a  I'arado.xides  having'  lonj^  cyelol'cs,  and  as  l)i'lon;{in|j!  tn  .. 
old  a  fauna,  these  t'riif,'incnts  are  of  especial  inlorcst.  The  parts  indie. '.• 
ii  .species  as  larj;c  as  /'.  'irnnuirnt  or  /'.  micmw.  Tlie  f'lrni  of  the  |.\ 
diiiiii  indicates  timt  the  thora.v  possessed  lon^',  Imckward  hent  j)os|,.r 
pieiiric. 

Srii/jihirn, — Tho   niitri.x    is   so  coaise  that  Imt  little  of  the  ornaiiier;-  ; 
tion  is  preserved,      it    may   he   said,    however,  that   the   niovahle  ihc  ;> 
were  marked  Ky   sih  parallel    anastomosin','   rai.sed   lines,  ahout  4  or 
the   space  of  u   millimetre.      The   doiihleur   was  also  oniaiiK'nleil    .v    h 
p.nrallel  laised  lines. 

Ihe  inovahlc  cheek  of  an  unknown  triloUite.  li^ured  with  the  oii:.  :  al 
descriptio!)  of  //o/,(.«flf/,/,),>i  .v.;i<rr/yiyy.  is  proliahly  of  thi.s  .species,  Ifi. 
purls  found  are  part  of  a  ulahella  ami  of  the  inovahle  cheek,  two  py-i  ;;,. 
and  various  binly  segments. 

Itoii-im  nud  locdlitij.-    h\  sandy  shale  at  Young  point,  (Jeorgc  i      . 
>  ape  Hnton,  N.S. 


itl'  ii:t|'l«  iirn 
I  Hr.t..ii.ii 


Sui.KNoi'i.Kin.v   Hhktoni;\si.s,  Ji    sp.       PI.  XL,  Kigs.  .")«_,•. 

The  middle  pi^ce  of  the  head-shi«'ld  is  trapezoidal  in  outline.  Aiit 
marginal  fold  prominent  ;  front  area  of  tln'  cheeks  Ion;,',  convex,  a ■ 
wide  as  one  third  of  the  length  of  the  ;,'lahe!la.  The  t/'iM/a  i->  <• 
i'ncl<i.si'd  hy  deep  dorsal  furrows,  and  having  a  strong  occipital  fin 
'hr-.  -lightly  impressed  lateral  furrows  are  formed  on  the  glaheli 
whi  !■  the  posterior   ai'i-^es   opposite   the  middle  of   the   fixed  checl 

:  ••  -.  D.iekward  nearly  to  the  i.ecipitd  furrow  ;  the  miiidle  tH 
.ippears  a  little  hehind    the  ocular  lilh  I,  and  has  a  curve  siiiiilar  t., 

of  »he  posterior  furrow  ;  the  anterior  furrow  is  opposite  th ulai  ! 

i--  ^liort  and  turns  -omewhat  forward  :   thus  I  he  two  anterior  fiiri"» 
olo.-e  together.      The  occipital  ring  is  ahout  as    wide  .is  the   front  a; 
the  rlieek,  is  well  rounded  and  ha-  no  sj  ine.      T/n-  liml  rl,,;k  h.i- 
tinet  ocul'ir  lillet,  and   a  h.ng  eyejohe  ;  it   is    tumid,    hut  ileptes-,.: 
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The  test  is  niirrowly  Kcraicircular,  in  iiKidcrHtlv  archwl  in  front  an<l  nt 
thp  sides,  but  hill!  II  sicfp  »li.|ie  l^liinil  where  it  wa-  iittachwl  to  ihi-  ni'»t 
Joint  uf  the  Nki'letnn. 

Nearly  half  way  from  the  hack  on  the  ri«ht  ni.ip  there   is  n  proininent 
circular  tul*rcle,   anil  in   a  correijiondinjj  fx^iition  on  the  left   side  an 
ahraded  space  of  ftimjlar  form.      Faint  furrows  go  out  from   those  IuIkm 
cles,  in  front  and  lH-hin<l  thoni,  toward  the  lateral  marainii  of  the  teMt. 

The  iipparent  eyeloUes  in  this  test  are  in  alioul  the  position  of  the  e\c- 
of  Limulus,  but  farther  baek  than  the  noniiul  poHilion  in  Kiirvpteru^ 
A^laspis  of  Jlall,  f:  mi  the  I'ppcr  Caiiil)rian  of  Wisconsin,  has  eireuhn 
■  yes  like  the  tiiltereles  in  this  test,  but  ihey  are  much  closer  to^ethei. 
and  nearer  to  the  fmiit  of  tiie  shield. 

iiculi>lure. — Tlie  surface  is.  very  linely  Kranulate  and  punctate. 

.Vitf.  —  Ixn^ffli,  7  mm.  ;  width.  Id  mm. 

Ih>riz,.n  mi'l  tfily.  ."iandy  shale  of  As.si.se  K.  3 /at  ( lilli-,  Indiii: 
brook,  E»caso!ii,  ,  N.S.  Hare. 

Dr.  .1.  C.  'ib.huri;  has  de^crilied  a  fos-ij  from  fS'i.den  found  in  a  hoi  i 
zoii  eorrespoiidinj;  to  the  Htctieminian  teiraiie,  v.hieli  i>  nut  unlike  this 
lie  ii'fers  it  do  .blfully  o  tliei,'enus  KutoiKina.  Only  ca^tsof  tlie  or^ni. 
ism  have  U'eri  nliiajned,  .so  lh.it  the  te.xtiiie  of  the  lest  is  unknown.  I' 
has  round  tuliercles  eorrespondiii;;  to  tlie  Niipp.ise<l  oeular  tubereles  nf  tin 
form,  but  they  are  mole  anterior  and  cin  er  together  and  so  arein..; 
nearly   in    ilie   position   where   the  eyes  of   the  Silurian  Kurypteioids  .n. 

l)laee<l.      Thi:  speiie.s  is  represented   as   liavinL' a  raised    rim  and    is  

elevated  behind  than  the  Capo  liieton  form,  but  the  articul  .tiiii,'  .slii|     i 
not  so  stroii;:ly  n  aikeil. 

The  twi.  Illeheiniiiian  faunas,  shown  loj,'ether  in  the  aliove  de^eripli.  i 
liiiV  be  liivi  'i  il  ,i>  fi>llo«-s  : 


l.iiiii-   I'liiiiiit. 


I    I  /„  /■     /■'nil  nil. 


t'i.  ir.ni.  ii-i!r  .\erciihvri\  siiiiiata. 

t;>MKt.h,-„a-    '^- ■■'•"'• 

i..:iii  lami.-is      A.    tarda. 

A.   -  -  orta. 

Aerotret.i  p.ipil'al.i. 

A. lata, 

I.eptiili.ilus  ef.  ei'llieia. 


.\i  lethyr I  pro.ivia. 

A. jiri'ia. 

A.  crnssa. 
.\iTiH  licle  a\ia. 

A. piiteis. 

A.    -  -  _       -  aba  via. 

.\.    proles. 


(III,  ■  t,  ii\ii|,|,e,|.|,t    fuiuKi   i  l.!..ik  ..f  K.in  l.u-k  S,,n  |.t,|,      |t;,,,,|.   (..r,-,,  i  .st.  ,  I  I 
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KAI'NAS  <)'    xii|.;  s  p     KifrN   TKKItAM:. 

Ah  ilir-  fiiuiiiis  found  in  thf  St.  .I.ilin  ^' mint!  in  Chjh)  ISrfton  Wfn>  not 
-<|iiiiat.  ly  or'  irry  uiiuiy  s|)«'Lit'.s,  tliiy  ire  li.  i  .ifsoriU'.!  uliiiiiv.-ly, 
with  n-fpri'iirf  .it  tli.' cml  of  .■,irli  ^pwies  to  tlio  tauim  to  wliicli  tiny 
lifion:; 

\\  llilf  I'.ni.hi  .|iii<|.  toim  lln)  liiiil,  lit'    llir    litcliiMini.iii'    fo«  ji   <'ii|ii- 

lin  toil,  1  ril.,liitt)-,  sliiw  in  c.pii.-.iijoriildi'   iilpumlunii'    m  '^tiiiic  (,i    thr  /oni-s 

of   till'   St.  .'"!iii   Icriiin*',  iiiiii  „i f      .irii'd  tv|M'-4.      Tlu' lowrr  zoik-",   ho 

fi»i  lis  tlii-i  cvolornli.iii  wont,  dl'l   not  [.lodiii.-  m my  fo«i!      ililiou,'li  at    « 
fpw  (il.ici  ■)      >  I  !•  t'.priii-;  Ml'  ilir  I'iiiM.Joxidf's  f.iiiii:i  wiii'  foiiinl,  mid  in  |)lai 
tlif  niiddlf  /iiifs  yiil,;  lui  iiliuiidancf  of  the  limitifuUto  Uiiirliiopods 

Th.'  iiiiild'i'  /oil'  s  hiT.'.  ius  in  N»nv  I!'    'iHwicI,,  iiliound  in  iij  (.Ir  iiiiiil.  I 
lied-,  till.ii  witli  vvoiiii  liuinnvs,    i'ld  Ix-.u  oilier  m  idtMni's  of  shallow  wui.i 
oii^Mii,      '1  l,c<if    hiiVi'   ii  liiuii  I   o'  Atrc'iimti    1      l!i  i.  liio|««|H   tliiil    i-.    (|ui' 
iiko  tliat  wl'  lht>  cori'fiH[ioiidiii^'  in.  n.siii'  <  in  N.-.v  I'.i  un.swi.  K. 

■rin;(.  is  .ilso -iiiiiiiirly  u    return  t..  .  lii'p    WcitrrUd^    oilht)    iipprr  p  iri 
of  tho   ten  line,  and    witlillio   dark   i,'iiiy   shalt's   of   tlii^   portion,    apprai 
fiiuim^   .similar    to   tlio-o   known   froiii    ilo      part   I'f  tin     (.irftne  in  N.  u 
IWiinswick.      Thi.s  part,  though  .dnipariilively  thin,  oaa  three  rppii  (.'am 
l>rian   faunas,  so   that    it    represents   innrly  as    « ido   a  period  of  time  :i 
siiiii!  ir  shales   in  New  ISruiiswi.'k.       riiesu  thre«  fauniks   are  tho.se  ..t  I',  i 
tur.      I  >ictyonemii  and  Asaphellus.      The  luttor  he  ii  j;  known  in    Kii- 
as  the 'rremadoe  fauna.      In    lli     4'dition  of  |)ana's   (ieolugy  of    lf<7."i   i 
i;ioup  irhe  'rreinud.ie)   is  clas-ed    as  .'^ilurian  (/.  >.  <  <r(lovitjiaii ).      In   r.,- 
itei.dition,   18'.lt'),  it  is  ti  ansf.  rred   to  the;   Caiiiliriaii.       Prof.    .Ins.    II 
eferred  species  of  this  fauna  fruni  the  sandstones  of  the  .Mississippi  i  ,' 
to  the   Pot  dam  (therefore  Canihri  11 )   in    ISt'i.'J.'      .Mr.  (.'.   I  >.  Waloott  li.. 
referred  str.a.i  in  the  west  of  Ainet     a  and  at  .Saratoga,  N'.  Y.,  holdini;  tl. 
fauna,  to  the  Potsdam  or  I 'jjper  Cai.ori.in.      liut  in  Kurope  the  i-on-(  i,-  . 
ot  oiiiriion  (oiipttiiii,'(lieat  Ilril    in)  places  this  fauna  in  the  Oniovi.  in: 
l.iiwei  Sihiii.ui.      l.indstnan  says  that  in  Sweden  not    one  species   j  i  .. 
fii.iii  the   Canihrian   to  tin •  Cerali.pyL.-e  Fauna  ((.••.  the  Tremadoe;  «  M 
nineteen  .-pities  pass  from  the  OrdovK-ian  to  the  Si'urmn  (  rpper).      I   .ui 
specie.',    however,  aie    recorded  as   p.issioj,'  in   Wales    from    the    l.in   :; 
Flags  to  the  Tiemadoi'  (iiouc."'      Kl....  «  li.'i-e  it  is  -.tated  th.it  (5  mit    ■:     " 
species  of  CI  ustacea  pass  from  the  Treinadoe    to   tin;    Aieiii;;   in    W  i!  - 
So  that  it  is  ditlicult  to  ilr.iwa  line  of  absolute  division  lieiweeii  I  aii;i.i 
ami  <  •id'  \  ici.i'i,   either  al.ove  or  Ijelow  the  Tremadn  • 
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II,:.  f:iM 


cty.'U. 
ii;i. 


Ti..-  r 

l.nn.i. 


Itiin 


Liiiyulella  cf.  iMvisii,  S^alt. 

L. cf.  lepis,  Salt. 

ModiolopsLs  cf.  solvensis,  Hicks 

Itellcrophon  insuhc. 

I!   ■ — -  Uretonensis. 


Ttiarthrus  Belli. 
Angelina  (,'). 

Asaphellus  iioinfrayi  var. 
A.  planus. 


The  Dictycjiiema  fauti.i,  lik''  that  of  the  Ti't'iiiailnc  j^roup,  has  so  fai 
been  recignized  only  in  tin;  \allry  of  McI-cod  brook,  and  is  found  in 
situilar  gr.ay  and  dark  i;i-ay  sjiales.     The  ^pe.  ics  are  :  — 


Uietyonema  tlalielliforniis  Kichw. 
.Vcrotrcta  bisccta. 
Schizauibon  priseus. 
LeploboluH  geujmulus. 


Lin;;ulella  concinna. 

L.   cf.  li'pis. 

Linnarssonia  cf.  }>elti. 
.Monobolina  refultrens. 


The  Peltura  zone  tjives  a  im        varied    fauna,    which    is  contained    ii: 
similar  slates  with  some  thin  limestone  bands. 


Lingulella  (Westonia)  Kseasoiii. 
()rtliis  lenticuhuis.      Wan!. 
Caiiiarella  (.'). 
Agnostus  sp. 

A.   tri.seetus -ponepunctus. 

A. iiermanus. 


Parabolina  Dawsoni. 

.•^phii  lophthalmi'.s    Fletcheri. 

.•<. —    alatus.     lioeck. 

Ctenopyge  pecten.     Salt. 
IVltura  scaraboides.      W'ahl. 


Tl»    I'm 
..liiKi  fa 


There  seems  to  be  a  somewhat  abrupt  transition  from  thin  tlags  :ih  i 
sandstones  below  tin'  Peltura  liori/on  to  tlie  assise  which  contains  tliit 
fauna.  It  is  marked  on  East  bay  by  the  occurrence  of  a  calcarc.ii- 
sandstone  full  of  ph<isphatic  lumps  and  nodules,  and  with  ripple  markcl 
layers.  This  would  indicate  deposition  in  ^hallow  water  near  a  shin, 
line,  whereas  the  fossils  of  the  underlying  Peltura  beds  indicate  rather  deep 
water  and  ijuiet  seas.  Unle.ss  there  is  a  break  in  the  succession  here,  ^,i,  h 
as  we  have  not  ob-er  'ed  elsewhere,  these  thin  tlags  and  phosphatic  hui'is 
should  represent  tho  Para'  olina  zone.     The  fossils  are  : — 

I.inguUella  hevis  var,  grantlis,  and  var.  lens. 

The  band  lielow,  Assise  (".  -,  •■.  has  yielded  fossils  in  the  valli'V  oi   •!,■ 
.Mira  river,  where  there  are  a  few  species  of  small  size,  viz  : — 

Lingulella  radul,-i,  viir.  .ispera.       |   Linv'ulepis  rotunda. 
Leptobolus  (lumenis. 

Til.  T  i,i...r  The  middle  members  of  this  di\  isi.in  of   the  .'st.   .lohii   terrane,  thuiuli 

r.ll:ii|.,\iili-  .  ,    ,       .,  ,  ,      .  ,,  • 

mun.i.  shownit;  an  abundance  of  tos--ils,  present  them  onlv  in  small  variety. 
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_C.m.si,|erin^'tlM-li,„,„,,,  „,-^,„.^l,^^,,. 
itthrSt.  John  t.rran^,  it  is  .i,,  „k,,v   I  r  "'■  '""  '  •^^'^"li""  '  T      l,,., 
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['■iliraciiiiM  s|i. 

Aglluslus,   sp,   (loligitVoilL) 
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^tri;c.  ■     "■')■   ^"I'lut.-  :-.|,:.qru,ii„,il 

liDiadale,  N.S.  ■      "■'■■'"I    i>inol<. 
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^^..es.      orS..,de,     ,:.^^^^^ 

I'll.  ■!  ..o.    1_,  p.   Ill,    Jail.  Ill,  ii^..    :{•>•;( 
nuIlNat.  ][ist.Soe.ofX.  ,!,,x,,i,;,,    .,,^^,,^^^,.^     .^^^^ 

A  .mall  species  with  coarse  surfa,-..  .ha.,,.,.,,  and  J,,,.  ,„u.,.„.  .,..,•.     v  , 
^■.W  valve  moderately   ei,.^ate,l,  m,I.  ,.in.„lar   in  „„!in..,    .,u...U.<;: 
tl:^aenedon   the   cardinal  .s!„p,.,  wh,.r,..  ,n  ,„uHn,.   i.    is  .,.1,,,,. 
— ystra^htin, he  anterior  .„p,.,      /,.,..„■  I.Vt  U„.  li^;,:::; 

■n.  „r  two  fa.nt  grooves  ,.n  the   n,e,lian   pa,  t  „f  , .,,,,„,,  ,,,,„.     ^^  . 

-m,nalbos...awed,e-shape,i   one  witl,    „,„   ,„;,„    ,li,...,,„,  ,  ,  J   : 

-.les.    I.eh.„d  the  tora.nen  is  ,1„.  l.^k  ot  a  rid.e.  sn.nlar  to  a  on-sce. 
tl..<--  encloses  the  apical   part  of  the  ,hell  Wnnd.  and  laterally:  in  tl  ,■ 
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front  half  ..f  the  s|i;ic(.'  tliii-  cricl..  .d  i^  a  faint  outliin'  of  a  vi«,  pmI  callus 
of  a  l(.zeni.'i>  sliapc.  Tlic  jM.sitioii  nf  tlic  \ascular  truiilis  is  i.i-cUilily  out 
side  of  th(t  horns  of  iho  cirsccnt,  thcMcc  oxti'nditij;  forwanl  ;  alioul  a  ihini 
or  a  'iiiartor  fn.in  tlio  front  ot  the  sholl  is  a  cicscoiitif  row  of  shoit  %as- 
cuiar  grooves.  In  fnmt  cif  this  row  of  i,'rci,vps  an- one  or  t wo  ^n-owil, 
riii;,'cs.  and  ihr-  llatti'ncd  iiordrr  of  the  \al\r. 

The  darsa/  valve  is  orbicular  in  outline  ;   its  height  is   less  than  half  ot 
a  of  the  ventral.     The  valve   isstroi;;ly   areh-d    in  the  posterior  halt', 
bui  somewhat  llatteni'd   on  the  posterior  lateral  siojic.      //,^r('..r.     -Thi 
is  niaiked  hy  three   stron;;   r.idintini,'  rid,i,'es   in   the  posterior  half  of  th. 
valve  ;  at  the  origin  nf  these  ridges  arc  a  pair  of  pits  with  a  sninll  tuber.j. 
in   eith.  niarkini;   the  position   of   the   eailir.al    muscles.      Of   ihi'  thrc 
radiating  ndges,  the  central  is  a  narrow  median  ridge,   with  thro.'  sharp 
keels;  for  half  of  the   length   of  the   valve   this    ridge   is  pmmihent,  Ijui 
fades  away   in    the   anterior   third   of  the  valve  ;  at  the  end  of  tliis  ridg. 
wou!.]  he  the  scars   of   tlir   anterior   laterals  (  "j."  ),      The  lateral  ridg. 
are  hroader   than   the  me. ian  one,  hut    not  so  long     outside  of  them  ai, 
the  iinpressions  of  the  lateral  njusch-s. 

Si-iljitiir' .  - -The  i'i,ughness  of  the  matrix  prevent  a  good  presentation 
of  the  surface  characters  of  this  sjKvies.  i^onie  examples  of  tiie  vontrai 
valve  show  fine  concentric  ridges,  of  which  there  are  about  ten  in  ha;i 
the  length  of  the  anterior  slope  (/.".about  lO  to  1  mm.)  :  the  surface  ..; 
these  ridges  appears  to  be  granular. 

^''■''- — The  largest  dorsal    observed   was  .'i  mm.  across,  hut  the  "rea!.: 
number  are  not  more  than  L'  mm.    The  full-grown  ventral  is  alxjut  2  !..ii 
high,  and  tlie  dorsal  less  than  ore. 

linn;.,,,  tnid  lo.-alny.~\n  gray  l!ag.^  of  Div.  I'r  on  the  eastern  sl.ijie  ,.; 
the  valley  of  ilcNeil  brook,  on  the  road  to  Trout  brouk.  Found  ii. 
various  attitudes  in  tlie  sandy  bed.  The  ventrals  are  both  upii-l  !, 
inclined,  and  lying  on  their  sides  in  the  layers.  Fr-m  this  localin  \i! 
Fletcher  has  reported  Obolella,  a  genus  in  which,  at  ihe  time  his  rep..]- 
was  written,  many  of  these  small  brachiopods  of  the  Canadian  Caml,ri,ii. 
were  included. 

Linnarsson  described  very  fully  a  species  like  this  from  the  Paradoxi.l- 
beds  of  Sweden.*  x{e  found  i".  to  range  through  the  whole  of  the  I'ai,i 
doxides  zone.     Our  form  belongs  somewhat  hi.   lor  up. 

iMom  J.  /''"'A,y' (.f  the  (low\"r)  Paradoxides   beds  in  New  UrunsuM, 
this  species  is  distinguished   by  its  smaller  size,  and  as  U>  its  int.Miu,  1-. 
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//"/  ,'  xii't  //cn/i'y.— (Jiay  limit's  of  tlio  .ismm- C.  !.-.  lU  McLcoil 
Ijidok,  liiiiscliilc,  X.S. 

This  littlp  ilipll  seems  to  llimw  li^ht  on  the  fumtioii  of  tlie  ciillus  in 
Acrotiiyiiv  unil  Acrotii'ta.  fn  ordinary  specif  of  Aorotrcta  tin-  strong 
thickened  i-in^  around  the  foramen,  witliin  the  shell,  only  nerds  t,,  be 
raised  still  fi.rther  t^)  )iroduce  a  siphon.  And  the  siplwin  in  thi--  species, 
attached  as  it  is  to  the  dorsal  sid,.,  I,,, Ids  the  po-ition  of  the  callus  in 
Acrotliyri. 

Thi-  must  he  near  in  ay.,  to  .]■■,;,>,■  f,,  ^.  huho  uf  Itillings,  than  whirh 
it  is  a  little  lar-er,  but  as  we  do  not  know  anythin;;  of  thi'  interior  of 
Hillings  speci.-s  (which  belongs  to  the  Areni','  hori/on)  we  <lo  not  u-e  his 
name, 

A(KOTIIl:iA    liI.SK>   I  A,    PI.    XI.   tigs.   .",„.y. 
li  ill.  N.it.  Ili-t.  .S,,..  .,f  N.  I',.,    N.,,  u.  |,.  L':."',  ).|.  \u.  tii.-s.  :.''■  ./. 

Shell  vu!),tanco  thin,  calcareocorneons.  (  lutline  of  the  valves,  ohlatelv 
cMciilar. 

V-  ninil  r,i!r.  e!e\iited  conical.  Height  about  one  ([Uarter  le.--  than  the 
width.  The  umbo  is  about  a  fjuarterof  the  length  .if  the  valve  fioin  th. 
posterior  m.argin.  The  valve  is  .somewhat  tlatten.ii  on  the  posterior  sl.ipe 
at  the  cardinal  aiva,  which  is  nearly  as  long  ,i-  half  the  width  of  the  valve, 
•and  has  a  deltidi.d  area,  bounded  by  distinct  furrows  ;  .Lsewhere  th.-  \al\. 
slopes  regularly  to  the  margin.   Inl-iio,: — The  mould  is  always  trunc.ited 

.ind  lias  ,1  : lewl  at  c.invex  summit  :  in  some  examples  there   are   tra.e 

of  one  or  two  diaphragms  extending  across  or  into  this  part  of  the  val\.'. 
frou,  the  anterior  si., pe.  A  crescent  like  ridge  extends  around  the  back 
of  the  summit  .>f  the  mould  and  down  the  lateral  .slopes.  Towar.ls  th.' 
front  of  the  valve  a  pair  ..f  low  ridges  radiate  toward  the  front  of  the 
moul.l,  but  fr.de  out  at  one  i|Uartei-  from  the  anterior  margin. 

The  Uor.-ii/  r,,!rr  is  n\usi  convex  at  the  ba.:k,  w  hero  the  slope  is  luar  i\ 
vertical  ;  ii,  ha.s  a  long  flattened  slope  to  the  frfint.  Inlrrinr. — TheniouM 
of  this  species  is  niarkeii  by  a  long,  deep,  narrow  furr.Av  (indicatini.-  .i 
strong  niesian  ridge)  ;  thi.s  is  soiiu'what  broad. -r  in  the  anterior  thini  ih;!i. 
elsewhere  ;  tlu;  m.jidil  also  has  two  paii-s  .>f  pits  near  ll.is  furr.jw,  whiiK 
perhaps  indicate  the  position  of  tin-  central  muscles  :  the  p..sterior  ad.iiic 
tors  ar.'  in.licated  by  bosses  on  the  ii}ould  near  th.'  cardinal  line,  an. I  ij  . 
lateral  muscles  by  d.'pressi..n.s  ne.ir  the  ends  of  the  car.linal  aiea.  I'iir 
radiating  vascular  !  les  are  visible  in  the  front  half  of  the  valve  on  e.u  !i 
side  of  the  median  rid^.e.  In  young  valves  this  ridge  is  only  two-thii.K 
of  the  length  of  that  in  the  a<lult  valve,  the  jinterior  third  being  .siiioi,;'i 
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fiiml  of  wli'cli  two  iiiiiiow  ilivrr;i.'inv;  lid;,"^  run  fuiwiinl  to  lli''  front  of 
till-  valve,  wliPif  tlipy  iiic  iilioiit  ns  far  iijuirt  iis  o|,i,.  (|iiai  ti  r  of  the  ii  nulli  ot 
the  vnlvf.  There  is  lon^idcnihU'  variiili'in  in  tin-  si/i'  and  position  of  tin' 
foramen  in  tlif!  exiiin])li>  toilfcti'd.  I ulirrinr. —'i'Ui'.  foraininal  jia^saijc  is 
>ni,iller  witliiti  than  at  the  outer  surface  of  the  shell,  and  is  surrounded 
l)V  a  raised  rim  ;  from  it  two  threadlike  grooves  run  forward  into  the 
front  of  Ihi'  nmlHuial  e.ivity.  (The  ridijeH  thit  run  forw.ird  from  the 
foramen  on  the  outer  surfare  of  the  slell  are  pre.scrvid  as  j^roovcs  on  its 
inner  surfaie.)  The  visceral  callus,  of  a  lenti.ular  outline,  extends  ahou' 
half  as  far  in  front  of  the  foramen  as  that  is  from  the  posterior  niaru'iti  ; 
it  is  crossed  hy  two  faint  diverjjinj,'  ridges  on  each  side,  and  is  liordeied 
hy  two  stronger  lateral  ridges,  wi  liOy  ili\er!,'ing,  that  mark  the  position 
of  the  lateral  muscles:  the  letiglii  of  these  ridges  is  ahout  one  third  of 
that  of  the  shell.  Faint  traces  of  vascular  trunks  are  found  in  the  lateral 
and  posterior  part  of  the  shell  and  mal  regular  arch  about  one-sixth 

of  the  length  ot  the  shell,  frum  its  ma  ^in.  'I'lie  margin  is  llattiiied. 
especially  in  the  posterior  liiilf,  to.vaid  tlie  uiuho. 

The  d'r.ia'  ndc"  is  liatler  tl.in  the  \entral,  and  its  umlio  snmewlini 
removed  from  the  posterior  mar. in.  The  central  jiai  t  of  the  vaUf  ha- 
a  llattcned  trian^'ulir  space  extending  h'li'k  towards  the  umho  ;  as  the 
lateral  margins  j.ic  tlaltened  in  the  posterior  half,  a  low  llaltened  rida, 
exl'Mids  out  on  e.ich  side  from  the  uinlio  to  the  mid  length  of  the  valvr. 
/ii/i'ri(ir.  This  shows  a  broad  llattened  inesian  ridge  extending  h.ilf  wa\ 
across  the  valve  from  the  posterior  margin,  on  e.ich  si<le  of  this,  aboiii 
onethird  from  the  back  of  the  valve,  and  nearly  as  far  apart,  aie 
ob;;cure  oval  marks,  probably  indica'ing  the  position  of  tlie  anterior 
adductor  muscles.  The  margins  of  the  lalve  are  llattened  behiriil. 
Scnli>lnr''. — This  consists  of  sharply  detine  i  'mt  very  minute  concent!  ■. 
and  radiating  ridges  that  form  a  delicate  cancellated  pattern  ;  on  ; l.i' 
highest  pait  of  the  :-liell  the  concentiic  ridges  are  most  distinct,  on  t'n' 
front  part,  the  radiating  ridges.  No  licatrix  marking  the  advance  of  t' 
foramen  was  observed,  but  a  progressive  change  fif  this  kind  i 
bably  indicated  by  the  paired  tlireaddike  ridges  behind  the  foran' 
the  interior  of  the  ventral   valve. 

Si-.i:. — Lengtii  and  width  each  1  mm.     Depth  about  ^  of  a  millin, 
that  of  the  dorsal  valve  le^s. 

//nri;on  mid  lin'iHfi/.—V'mi}  dark  gray  shales  of  the  Dictyoiiema  be;- 
(C.  .'V)  at  McLeod  brook.  Cape  Breton. 

This  prettv  little  species  is  the  smallest  and  oldest  known  of  its  genu- 
Mr.   Walcott   indicates  for  .S'.  IjiplraH^  a  calcareo  corneous  shell,*   iriit 

*r.  S.  Ck.I.  Sr,r\.  Maiiatir.  viii,  )..  70.  ).!.  1    tips.  3,  ;i,i  te  [■. 
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while  tl„.rrm:.y  I- mi  ...a,  ,  ,■■,! n-Uy,.,  •,,  >  , 

.letrctiMl.      i'r tl„.   t,,niHT   ^      ,  i,.     „i     i'     '<'''■''''"•'•'•'"■<> 

r-uliatin,  a.  W..11  as, .., ■„•,.,.,  .i,.   .,n,    „„    „  ,•     ,h   ,-  '       ",'      '   "'" 

1.1    oim   exampl..    „t    ti„.    v.-.uial    ii,    .hi-  -„.,.,,.,   ,,„.,■  ,  ■     .       , 

-"''"• '"'^  in  " tf.-irM,.  f, ,  ,,   ,,     't-  .  ,        '    ''7' '^  ""   '^ 

of  the  fnnuMinal  ,„,..,..■...- :  ■  'ni-.n..;,„i  .1,,.  ,nM.|,. 


'|"'"lll^l-llrV,T    |„ol.|,,.,,|    i|„,, 


'i'"'  ■!-  ill  Si|.li,,ii,,t,,,, 


In   re  I'Xiiiuiniii.;   ilut  iniiti  1 1  ,1  rV.nn  1 1  ,     i 

;-;-"';' 7"—"^ -i- .;J:::.rLr:, 

the  fommmal  ..poniiiy,  show  ii  t.,  I,.- 1„. -,.,„„.    .,.,,;,„  n.  ii,  ,u.l 


l.Kl'Torioi.us  |■|,^^l^:vl 
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A    narrowly  „vat..  species,  s.„n..w!,;.t  str„ii;hl  ,■„  t!„.  -i.l.s 
rounded  in  frjiit. 

The  v..„tral  valve  has  an  oh^vly  pointed  .„.ak,  1,,.,.,  .|.,,,,  ,,  „,.,      ,.^ 
^ules    o     the   valve   so,„ewhat  .^harply  sl„p..d    in   ,!„.  ,,.-„  ,i,„.  „Vf  u,  I 

..■ntly  sloped  .n  front.   /,...,..„..     Tins, s  an  an.  nL-lv        ,      '      ' 

metre  Ic^,,  a„d  a  vsceral  callus  exfudu,,  al.u-   halt    ,h,.  ■;.„„„„  „  '„  ■ 
.Jdve.     The  lateral  rid«es  within  th,.  valv,.  ...te.da.  far  .  a„d  ^  \rJi 
them,  reachmg  to  w.thm  a. sixth  ..,■  the  !..„„|,  „f  u,.  .,|ve  f.,  ,„  ,:,.■  tV.,„- 
are  a  pa.r  of  arehed  vascular  ,r.n  >.,  .,„  ,„.  ,,,,.  „.,.  ,.,,,.^„, ,,  „,,^  ; 

numerous  external  branches  ,V„n>  tl trunk  grooves  ..tend  .„  the  ,.,.-' 

tened  mar«.n  ot  the  valv.  ;   the  individual    ie„^tl,   „f   th....    branches   ,. 
about  equal  to  the  width  ..f  the  main  av,,,:,'. 

The  dorsal  valve  is  obtusely  m.n.le.l  at  the  hi,.,..  ar,.a     «  l,i,.h   i.  v  tv 
short,  and  la.re  and  at  the  si.le.s  the  valv.-  i.  .tnm,dy  a,,  h.-d  d,.«„u,.,ni 
Imt  ,s  gently  sh.pe.l  down   in   fr„„t.     /„/,,./,...  „,.i„   ,.„„.,  ,„.  j,,^  ,.„  .^; 
card.na   area  ,s  a  pair  of  pits  n,arki„,  the  insertion  of  the  caHinal  m„s,  les 
The  nuddle  of  the  valv,-  for  n,ore  than   hah'  th..  vaNcs  l..u,th  has  .  ,1a, 
tened   band   markm.   the  pro.^ress  „f  the  central    n,UM.:es   durin..   the 
,rowth  of  the  shell.     At  the  front      ,s  band   is  al.ut  ,„.e  si.xth  .^ 
e.ght  of  the   w,dth   of  the  valve,  an.i  at  its  sides  are  f.dnt  prints  of  ,h.: 
central  muscles  ;  and  at  the  front  are  two  pairs  of  minut..  pits,  one  or  both 
ot  wh.ch  marks  the  position  of  the  ant.rior  l,..t,  .a's.    The  plac  of  th,.  pos- 
tcrtor  laterals  is  marked  by  a  .series  „f  snudl  pits  n.-ar  the  ma,..,ns  in  the 
postenor  third  of  the  valv...      I„  fn.nt  of  these  pits  are  the  .t,.,'ng  ar,h,.,l 
J.'rooves  left  by  the  vascular  trunks,  which  ..xten.l  acn.ss  the  .-niddle  half  of 
the  valve  near  ita  margins. 
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S,iil/itili-f,       Si,  <>xiilll|i|i>s  ll.lM"  lii'cti  .ililililirri  ^ll"  viri^  tln>  ^tllf;lir  iii.llk 
insfs,  pxccpl  t'if>-P  iii'urtlif  fi'Uit  nf  the  vhUc      Iml  Iw.lli  v  iiImv  ^linw  (>■ 
four  f  11  six  t.ilsji'siif  yriiwth  in  tliiniiti>ri'pr  ijn.-niiinf  tln'  miIvi-  :  |||.  >o  ijil.w, 
HIP  bronilly  t-ur'ed  in  the  middle  ji:ii',  imt  iiinri"  nlnujitlv  iit  tli.'  «idt". 

•*>i".'.  —  \  I'liliiil  V  ;il  w   I  njrii.  Iuh^'hii'I  -A  iiiMi    widi.    Tlii'  doiviil  \.ilM'i> 
noaily  niip  linif  ni'lliiiii'tn    OumIm   ilim  tin'  uiittil 

'  ■I'll-iii'l  Iliir'r.nii  ini'l  !••  ,ilihi.      In    i;ii'y   llii;.'^    "f    tlic    Middle  ( '/iiiiliriiui    (I'u 

-  ■■.»  nil    till'  (      trrii   Ai>\»-  i.t'   I    (.    v.dli'v  'it'   M.  N'il    hron',.    (■•ii  ri';id    I" 
Tiimt  lifiMiki    Mini  rwrv.  N.S. 

Tills  sjiei'ic-;  is  (if  Mr  irly   llic  ^:lll|i     -X/t'  a-   /,.    ■iiMi/,1,    liut    is  lev-  i-lli|ili(Ml 

ill  (lutliiip,  iiiid  till    \  ,ii\i'.,  .If.-  1 1,1, re  llutti'iii  d  ill  tViiiil  ;  tin-  .n.  a  nt'  tl.c  mii 
f  lal  valve  also  i-  luiii^er,  and  lliut  of  tln^  d'ir>al  -Inn  ti'f  than  in  ilia'  spe.'ie- 
ulsii  the  central  ;;i'iiu|i  (if  ii.iiseles   i-    not    set   --ii  far  furward  as  in  thai  n! 
tile  di.i>al  (if  the  s[.iieie>  eit'  d. 

This  >iiecies  ddVers  finni  /,.  ntn,  ,i^  ,,f  die  {■ti-lieiiiiiiiiM  terrane  in  li.u  ie:; 
till-  eeiitriti   nui-eles  ii:   I  iiSli  \ai.is  -it   fartliei-  Ij^irk. 


l.l.ri"l;iiLl  s   i.KMMliiN,    I'j,    .\I\'.,  ti:;-,   1./  tuc 
(i!,  I  ,'/,(       (/■  i,oi,ii/(t.    Ti.iiis.     Itiiy.    Soe.,  ('an,,  \nl.  i.\,  src,  iv,  p    41.  |! 
xii,  (i-s.  .^.M'. 

Till'  fiilliiu  irii;  i-i  tin"  I'li^iiiial  dc-n  i|,ti'i!i  nf  this  s|ipeies  :  — 

t>v,ite    amiiiinate,    -idr--    -miieulia'     >'i.ii-lit      :'i     tin-     |instii  inr     liil) 
rather  '>rinilly  r"iindeii  in  the  aiileiinr  half  nf  the     liell.      Test,    eik-aii 
ci.'i'ia'iiii-. 

\  eiitral  \  alse  auuiiiinati'  I'l'hitrd  ;   it  li  is  a  -mall  t  liaiiijillar  area,  %vi> 
Jiediele  i;riii)\e  and  low  In  ak.     The  mt'  :•■■,•  ol  the  \ahe  has  a  ridije,  nn.-' 
tlistin.'t  in    the  |iiisteriiir  thinl.  alonj.'  the  niedian   line:   this   put    nf   tlr 
lidj^e  appear-  doiiliU'  in  snnie  shells,  Imt  in  nlliei  -  there    is   only  a    -in^'  ■ 
sharp  I  i  l|.'e.      ( 'ii   eiu'li   side  nf  this  p;irt  uf  the  i  id.        hut  iioi  i  \teiuiiii_: 
it.s   full    len^jth,  are   -uhinal   ?eaisiif   the  inl  iuetnr  aiu:  ele-.      Tlieii;i'i. 
part  (if  the  shell  is  oi  cn|iied  liy  a  lar;;e  liili.h.d  suh-cireiilar  -  ar  ( .',  latin 
depressii  ii).      The  outer  borders  'if  these  two  depressions  of  the  shell  ,i  ■ 
detitiRil  hy  a  shaij!   line,  elevated    in    ih"   middle  of    its    lenutli,  and  1  in  i 
lient  tow.ird  the   eenlre  of    the  -hell.      The   niaiuin    of   the  valve  ap]'!  ^ 
llattened  and  crenul.ited. 


I,i-;.t''l-l 
^;.iiiiini!i 
ill-;  ill.... 


Tho  dorsal  valve  is  hlunt  and  dejires-eii  at  the  undii.      Ititivinr  sni.in'! 
p.\eepi  at  the  posterior  end,  "here  concealed  in  the  hlunt  heak,  is  a  shor; 
ridgp,  dividiiij,'  the  small  scars  of  the   (posterior)   aiiductor   muscle-  : 
Kiiiall  scar  on  each   side  nf    the    valve   close    to   the    edire.  and    ahout  •  H" 
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'''"•''  •■' '  ""•  ''•••■'«.  H.ta-  ,1,..  a-,.,.,,,,,,     ,   ,, 

.Si-i,//./..,:  Tlli-  n,tl,i,f.    ,,(,,,.,„,,, I, ^^  .     ,     I 

.-nspicuous  ni.li.ilit,:..  n.ii;..  '        '"     '"-'•""''"''--""'  "f   !•- 

rii\-  .        i«t'llL.lii   of   \  .-nf  t  III     li   ,,,,,  1    ,       ., 

•""^'•^ ^^ -'i:...:;:::;'::,.;'"' •'■■■-' ' 

l-'k  l'>v...    ..  ^,u^  i.Wi,  >,,.|,,,.„|„,^|,„,   -^  ,, 


"  I'l.  t\      I,.  ;,i  I 

'"-'  '  i.n.^ui-!,,,.  ii„,,.  ,,,,.     „  ,„|,,.,^ 


--h«i.i..,i>f.;.r..u...iM:!n-,u,,,.,,,,H.:,::j.;:;:;7 

m  u!l„.|  f.-..„,.ra,  ,i,„|  ,ioi,,i,lv  ,-.  <  il„,i,.|l ,  '-I'iUhi 

Hut,.,.  (»l.„|,.|hii,  „„«•  h„m,.,|    ,,,   ,1.,.,,  ,  ,,,„,., 

•■■"'"'—'••■.-'■••' - u^;';,  ::;:;:,;';-:;• 

I  V[i(.  'I  111"        I"  II        lit      !  Ill, 

Th.' sp(vitii..iis  from  .M,-|.-;it,  !:,,„, k   (•,,„,(•, 

'■'""->—■' ■•-i,i„„„^ .i.-i:..„.,.,.,,::;l:, ''-■'■ '•■""■■ 

V-MtriU.„h,..      /„..,.„„.     Tt,...:.,.,!,,,..!. .,,,.,,   ,„„„,„.,     ,^,. 
|||.-t  ot  till-     •     ■■ 


!•■    I     '.I.  M'.i 


-ni n    -,„„..    Ca,„.  |,V..,„„    ,.,, ,J       ,  ■■    '"" '"■■'" 

'^-'"^•'■••^— ,,i„ :/x:::t;:;;;j':v' ■■';''''■■''■ 

ii'i^"'s,  tifn-'v  |iir,il!,.l  I,,   III,,   si.',.    ,t    ,1  1  ■'■"I  1.1..,. 


MI--1  l.ir  tnink.s.   Tiio  '■lir-,.  l,il,,l.,.,J 
'hi'^f  trunks. 


llXUnir  sr.M'       I.   ,|„,  ,,,,.,   ^^j 


I'  Msil   '.ll....        /„/,,.  ,„.        Tt , 

'"""■ -.1 ■■'.!. .::::.':;::,  :;:r;;::;::,t  r'::: 

--rj.M.,.,,,,, ,_,.,.  ,,,,,., „,^ , ,'„„,,„„„: 

"'  ■'"   ■>- -:;-:.i::::T;i;:r::^:::,;,::;-r:;:^ 

-.l'-tri.MM,,.MnM!.n„...,|vasf,,,f,,,,,,,,,,  ,,,,,,^^.,^,_,,.,^_ 

.v.,V"-.-TI..   l„.,ta-   ox.,n,,i..    U..U   .aj.,.    |l,„,„.   ,,,,    .1,^,, 
1'm-slm,i    hn,.,    «oIi  ,uiu-k..,i    „,„.,,,„,.,    ,„l,..,  ,  „,„    ,,,i,  ,„„  /  ■    "' 
I'el^m.  ,o  ih.  surface  of  i.n  in,:,,'  ,W,  „f  U,,  .i,,..,. 

A.  .In  time  this  speoi.w   «,..  ,i..s,.nlx.  i.  iu  a.linit,,.    «■..,.,.,...,„,,.  ,,. 


t-fl^s'feT'i'm   » 
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iriml  ill  'ili:  lilln'V  'm-ih  [  . -rfM'.!  «ii-.  viTV  tlin- iiii  I  lunl  ••-■.i|i''l  >  i  ii 
tmn  Tlii"  wi-«  ii"l.  iiUiiKfi  ji.T  lln'  i.t-c  iit  Niivy  isliii.il  in  St  . I. pirn  iii'iii, 
liut  till'  ii;.  'mm  "t' jiii'-(ii  Mitii.ii  lit  MiIjmmI  hrnok  i-«  in  a  mni- -  itixfiu' 
tnry   ,  (iiilitiitn,    :iti'l   hrnrc    *■•   ^^l•l■.•   iitili-  In unri'  ii'.iclily  ])>nit-.  i>i 

ri'M'!lll)l,llU  ••   t'l     ill-   ^CJlll.H     I.fjltllllillu-'. 

In  I  iliiili-ll.i  llii-  -lii'll  »ul)^t:tllO(■  ii  iMlc'iiri'.iui  ,ui'l  r.ick  ,  in  lliis  llii'i. 
M  a  .■liitin"  m^  li'!.i,  arnl  th.-  slwU  is  .(nil'-  lliiii.  .\.i  viTy  siiti»f;i<:tiii\ 
iniprosi^idtn  (it'  v.,  .  iil.u  tr  inks  wimi>  nlisitM'l,  Iml.  Ili-  pn^itjon  uf  tli' 
Mitis.lc  sciirn  anil  iif  till'  nil  ium  riiJL,"'  in  '"'ili  vhImm  iip'  inust  in  un mil 
willi  r.'|iti>'")hi>. 

I'ruiii  l.in','iilellii  lliis  s|i<(ics  is  diMtiiul  liy  llu'  iinifuiiu  tliii  knc- 
iiml  tenuous  substn.uo  ot'  llio  viilvis.  In  l.inyiili'lU  ttii'ii'  i- 
tliifkcninK  of  tho  shell  in  thu  vi«ci-iiil  iixily,  while  iirouiid  the  lini.  In  i 
riivilyit  is  u~uiiliy  niiifh  thinner;  in  I,pj)tol)oluH  the  t-hcli-snt.stiitirf  i 
thin  iinil  roiii|iiuiitiwiy  imii'min  except  at  the  canliiuil  iiie.i  of  ih' 
ventnl  viiUe. 

In  liii'  parnyniph  of  the  oiij,'ina!   ih-sciiplioii   <if  this  ipecies,  ••  In  ili 
m'ncrii!    form,  '  iVe ,   tlie  ffaluifs  desciilinl   leHeiiihle   the   chiinii'ters   mi 
I,eptul,i,|u.  as  iiiui'h  as  '  lliniell.t.  nr  nioi'e  .so. 

.S'r.  ,  —  Leimlh  of  Ventral   1.'    mill. ;  width   :'■§  iim        Tlie  d'jrsal  vave 
one  half  millimetre  shorter. 

//nri  .'oi  itirl  /o,;i/iti/.      Fine  dark  v'lay   ..',.::'.r  of   I'iv.    .!  i-.   at    .Mel.'  - 
lirook,  ('ape  I'retoii,  N'.S. 

I!y  lomparin;;  tlie  lij^uies  (if  the  Navy  island  form  with  tlie-e,  iliiny 
be  yiithered  that  the  posterior  eavity  (soar)  or  depression  of  the  veiitiil 
valve  occupies  the  space  of  the  visceral  cavity,  while  tiie  anterior  depii  - 
sion  is  outlined  hy  the  vascular  trunks.  The  ridtje  hetween  those  two  .i. 
pressions  in  the  Navy  i.sluml  form  might  he  compared  to  the  cross-riilj- 
in  the  siiell  of  I.ejitoholus  which  i'rof.  Hall  seemed  to  ie;;aid  as  "t 
generic  value, 
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I..  lit.lMlnscf.  A  small  linguloiil  shell  is  not  rare  in  the  tine  shale  of  .McI.,eod  lail^ 
'""•'"'""'""•  As  in  others  of  thi.s  genus,  the  umbo  of  the  ventral  is  weak  anil  shut, 
and  so  the  two  valves  an-  not  easily  distiiigui.shahle.  <  )wini,'  to  the  r  n 
ncss  of  the  valves  the  internal  features  are  only  faintly  indi.'ated.  I  ; 
ventr  .1  shows  two  lateral  i  idges  diverging  from  the  umho,  and  a  callu  i' 
1.1  t'.y  indicated  ;  one  e.xample  .show.s  a  trace  of  a  va.scular  liun!  ;i 
ono  ^ide.  The  dorsal  has  an  obscure  medium  septum  extending  I'lii.- 
middle  of  the  valve. 
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dorsal  valve  a  slightly  elevated  mediftn  line  occurs  at  the  bottom  of  the 
groove,  between  the  central  muscle  scars,  that  extend  forward  to  the 
anterior  margin  of  the  visceral  cavity,  beyoad  the  anterior  lateral  muscle 
scars.  The  visceral  ca\ity  of  the  ventral  valve  extend  forward  to  about 
the  centre ;  in  some  shells  it  is  back  of  the  centre,  and  in  others  a  little 
in  front.  It  varies  in  width  and  outline  very  much  as  the  shells  vary, 
bein^'  wide  in  broad  shells,  and  narrow  in  elongated  forms, 
f  ^sridar  syst>tn— The  markings  left  on  the  shell  by  the  vascular  system 
are  v  ry  strung,  and  beau'.ifully  preserved  in  some  portions.  Tn  some 
shells  there  is  a  double  groove  with  a  slight  ridge  l)etwoeii  ;  in  others  the 
ridge  is  lariie,  only  a  tiace  of  an  outer  groove  remaining  ;  in  some  young 
shells,  the  groove  is  broad  ;.nd  shallow  ;  in  all  shells  the  large  size  of  the 
main  vessels  is  shown  by  the  broid,  strong  grooves  or  ridges  left  on  the 
shell.  It  frei|uently  happens  that  the  deeply  indented  lines  of  pits  on  the 
lines  of  growth  deeply  indent  the  grooves  and  rounded  ridges,  left  by  the 
main  vessels,  and  mark  them  off  into  sections.  The  interior  and  lateral 
vessels  left  narrow  but  strong  grooves  or  ridges  on  the  shell,  which  how- 
ever  are  usually  obscured  Ity  the  strong  pitting  of  the  surfaces. 

The  ?;a/-i«<(»/ .-.<?'!»■  surrounds  the  visceral  cavity  in  each  valve,  crosses 
the  course  of  the  main  vascular  vessels,  and  comes  back  around  the  spa<  es 
occupied  by  the  muscle  scars,  terminating  at  the  edge  of  the  area  at  the 
flexures  in  the  ventral  valve;  termination  unknown  in  the  <lor,sal  valve 
Some  of  the  mnnde  scars  are  finely  shown  in  the  dorsal  valve  and  fairly 
weil  in  the  ventral.  The  umbonal  scar  of  the  ventral  valve  is  divide.!, 
the  pedicle  scar  being  situated  between  the  two  parts.  In  the  doi-.,ii 
valve  the  umbonal  -car  is  close  to  the  area,  and  extends  nearly  as  far 
each  side  of  the  median  line  as  the  length  of  the  area. 

The  scars  of  the  central  muscles  in  the  ventral  valve  are  crowded  ii. 
with  the  middle  and  outside  laterals  within  the  trapezoidal  space.  In 
the  dorsal  valve,  they  are  located  on  a  1(jw  ridge  each  side  of  the  central 
longitudinal  depression  ;  they  are  elongate  oval  in  outHne,  their  major 
axis  being sub-parellel  to  the  median  line  of  the  .shell;  tine  longitudinal 
lines  cross  the  scars  in  the  best  preserved  specimens  ;  the  ridge  on  which 
the  central  scars  occur  varies  in  strength,  but  it  appears  to  be  present  iii 
all  adult  shells  ;  it  narrows  gradually  posteriorly  and  rather  rapidly  u> 
the  inner  side  of  the  anterior  lateral  muscles  scars.  The  anterior  laterals 
of  the  ventral  valves,  are  placed  well  back  on  the  narrow  space  between 
the  edge  of  the  area  and  the  main  vascular  sinus  ;  they  are  elongate  and 
rather  large  ;  in  the  dorsal  valve  they  are  elongate,  with  the  major  axis 
inclined  forward  toward  the  median  line.  The  middle  and  outer  laterals 
are  situated  in  the  trapezoidal  area  of  the  ventral  valve,  but  neitb---  is 
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clearly  separable  from  tho  other,  or  from  the  central  scars,  .n  the  dorsal 
valve  the  position  ot  the  middle  and  outside  laterals  is  shown,  but  not 
the.r  form  or  size.  The  trans.nedian  scars  in  the  ventral  valve  are  seen 
just  back  of  the  anterior  laterals,  but  they  have  not  been  observed  in  the 
dor  al  valve,  owinj,'  to  the  imperfection  of  the  shell. 

Sculpture      Tho  surface  of  the  shell  is  marked  by  concentric  stria,  and  S.ulptur.. 
undulations  of  growth,  over  which  there  is  a  serie.s  of  verv  tine  elevated 
sharply  undulating  inosculating  lines  that  form  a  minute;  irregular  net. 
work  over  the  surface,  very  much  like  that  of  O.  {UnyuJ..Ua)  Hla.  Where 
the  hne.,  are  stron.dy  elevated  the  eftfect  is  that  of  a  „,i„utely  granulose 
surface.      W  hen  the  thin  outer  layer  of  tne  shell  is  exfoliated  the  surface 
of  the   various   inner    layers    is    n.inutely    granulose    in  a.l.iition  to  the 
flattened,  radiating  stride  and  concentric   lines  of  growth.    Interior    The 
interior  surface  of  both    valves  is  often    marked    by  concentric   lines  ,.f 
strong   pits  or  puncta,  very   much   as  i„   O.  IAn,„.hlla  .larisi.      I„  ,.„„, 
specimens   the   lines  of  puncta.   extend   over  the  surface  of  the  Ws.cal 
cavity  so  as  to  obscure  the  vascular  markings  and  u.uscle  scars.      In  s,„ne 
examples  only  a  few    scattered  puncta.  occur,  while   in  others   thev  .re 
present  over  neariy  the  entire  surface.     The  small  shells  are  thin  but ,  i,e 
larger  ones  are  built  up  of  a  very  thin  outer  layer  and  several  inner  lave'rs 
or  lamella  that  are  more  o.  less  obli,,ue  to  the  outer  surface,  especially 
over  the  anterior  and  laler.il  portions  of  the  shell. 

'^•tr??'  "^  ""  '"'■*'"''  ''""■'''  ^■''^^■"'^  ^"^^  *  '^""'t''  "f  -'1  "">>„  with 
a  width  of  IS  ,„„,  A  dorsal  valve  16  .nm.  in  width  has  ,he  same  length  • 
other  example,  are  a  litte  wider  than  Ion..'.  "      ' 

Jor.mion  anl  hcanty.~mAA\.Q.^\,,Un.  Upper  Paradoxides  beds 
bdiceous  .shale  and  thin  bed.led  sandstones  west  side  of  .McL-an  brook 
above  Marion  bridge,  Salmon  river.  OiUis  hill,  1.)  „,i,,.s  south  of 
Marion  bridge,  Cape  Ureton  island,  \ova  Scotia.  [The  locality  on  Mc- 
Lean brook  in  on  the  horizon  C.   t  h.     G.  F.  M.  ] 

0>mrvatlon..-1W.  appears  to   be  a  reprosentitive  of  i>  (I  ,  anuni  Cn 
natu.  which  is  so  abu  idant  in  the  Middle  Cambrian  of  the  Upp^r  Mhs    "  -'' '^'-" 
i'ppi  valley,  and  the  pa.ssage  l>eds  between  the  Cambrian  and  Ordovician  '"""" 
adjoining  the  Adirondack  mountains  of  Xew  York.      It  differs  from  that 
species  in  its  greater  average  width  and  in  its  surface  characters." 

The  above  being  U.e  de.scripti.m  of  a  .shell  from  McLean  brook  Mira 
nver  it  is  clearly  not  /..  Oreynn  which  occurs  at  u„other  locality  and  in 
lower  terrane.  A  thousand  feet  in  vertical  thickness  of  .sandstones,  .shales 
and  (lags  separate  the  the  two  species  and  three  distinct  Cambrian  faun- 
as intervene.  The  "  species  "  is  really  a  variety  of  Zu^^,.^.;,.-..  Starri  of  the 
I3J — c.  u. 


^ti',' 


I'Jo 

Johannian  division  of  the  St.  John  terrane.  But  as  Mr.  Walcott  haa 
obtained  some  excellent  material  of  this  species,  showing  it  far  better  than 
the  original  material  from  St.  John,  I  have  adopted  the  above  as  a  good 
description  of  the  species.     Some  differences  however  may  be  iKjted. 

I  have  found  the  visceral  cavity  of  the  ventral  valve  extended  well  into 
the  anterior  half  of  the  shell,  and  that  of  the  dorsal  two  thirds  of  the 
length  of  that  valve. 

The  foundation  of  the  ornamentation  in  this  shell  is  a  rough  acubr.iu> 
or  granulated  surface  (with  a  tendency  to  develop  anastomosing  ridges 
as  in  Acrothelo)  ;  toward  the  beak  it  seldom  has  uther  character,  but  at 
the  middle  and  towards  the  front  this  surface  is  thrown  into  concentric 
ridges,  not  all  regularly  plared,  but  becoming  more  regular  toward  the 
front.  Over  the  middle  third  these  ridges  are  crossed  by  radiating  ridgos 
of  nearly  equal  strength.  On  the  middle  of  the  valve  there  are  about  7 
to  9  of  the  concentric  riilges  in  the  space  of  •_'  mm.  In  this  they  ditler 
from  the  examples  of  the  species  from  the  .St.  .lolin  locality  in  which 
these  ridges  are  much  closer,  and  they  are  also  more  regular. 

The  arrangement  of  the  muscle  scars  and  form  of  the  callus  in  this 
spe<  ies  is  that  of  Lingulepis  rather  than  of  Lingulella.  The  great 
inequality  of  the  length  of  the  valves  iej^arates  it  widely  from  Oboliis,  in 
in  whiih  the  cardinal  area  of  the  dorsal  valve  is  high,  and  nearly  eciual 
to  that  of  the  ventral. 

The  back  of  the  dorsal  valve  in  this  species  s>ems  to  be  subject  t.. 
resorption  ;  or  else  no  growth  takes  place  there,  as  the  ends  of  the  growth 
lines  at  the  hinge  are  far  sejiarated  from  each  other. 

The  following  are  dimensions  of  a  few  valves  of  this  species. 
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The  ventral  is  about  a    f,h  longer  than  wide,  ju.lgin,-  by  these  examples 
and  the  dorsal  a  tenth  wider  than  In,,-  '*'-'■>      "^  -^  examples, 

This  form  wa.  observed  ,o  have  a  raised  n.edian  ban.l  ,.n  the  insi.le  of 
the  dorsal  valve  which  ex.ended  in  one  exan.p.e  four  „uhs  of  the     1« 
of  the  valve      The  median   band    in   several  examples    was  traversed  b 
a  narrow  n,ed.an  gr.ne.  ma.Ie  .louble  by  a  threadd.ke  rid.e  in  ,he  nddll  ' 
h>sgroovewasmterrn,,t.dforasl,orts,,aee  about    one.,,„,.uler   of    the 
length  ot  the  valve  from  the  hin.e.     (,pp„site  this  intenu  ui,        ole 
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wnu.n  may  be  ovarian  cavities. 


Mut. 
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•  hows    mueii    varia- 


This  form  is  smaller  than  that  lavt  ,l..s,ribed   ■, 
bility. 

It  is  about  one-third  longer  than  wide  ;  as    preserved    in    the    rock   is 
rather  tiat,  and  the  shell  substance  is  comparatively  tinn. 

The  ^,^nW  valve  is  ovate-acun.inate.  with  sides  s,,aigl,t  for  ,„ore  than 

r  f:  ,;r  tS  ■  ?  """■'^■.■"""  •^^--'■■■'^  —  -^1..  rounded :: 

the  front.  The  usual  pro.ort.on  of  length  t„  width  is  i  to  .i.  but  others 
are  more  acum.nate.  Very  often  the  un.bo  is  nmtilate,  and  soinetin.: 
Uje.s,des  of  tl«,  ventral    toward   the   hin.e-line  are    concave    in    outline 

Thts  valve  .s  flattened  toward  the  front,    but   n.ore  convex    t. r.i    the 

beak._^/n..n.,      A  decorticate.l  exa.nple  shows  a  callus  exteudin,  to  the 
antenor  turd  of  t   e  valve,  and  the  points  of   the  lateral   vascular  rid.es 
are  sfll    farther  advance,!  ;  the   vascular  trunks  ,,u.t  insule  these  r,d.;s 
curve  inward  toward  the  front  of  tlie  valve. 

The  rfors„l  valve  is  ovaf  cuncate  ,a„d  as  long  or  lon!,'er  than 
w.de.  t  .s  arched  down  all  round,  and  there  is  a  dep^s.ed  bami  a  ! 
the  m.ddle,  over  the  median  se,,tun>.  The  ,„>,;■!..,■  shows  a  stron-  broad 
n.ed.an  ndge  or  callus  extendin,^  nearl.v  t„  the  fron,  „t  tl,e  vafv'e  ■  ,he 
callus  has  a  longitudinal  ,n».e.  The  la.eral  septa  or  vascular  ridgesare 
famter,  and  between  the.,e  and  the  median  rKi,e,  Ju.t  at  the  carduull  Hue 
are  pits  of  the  cardinal  muscle. 

Sr.„/p,„rr.-T\m  consists  of  a  rou.h,  -ranulafd  surface,  d.ver-itied  with 
rulues  concentric  to  the  umbo  ;  son,etiu,es  these  ridges  are  distinctly  vi- 
sible  rom  theu,,,boout;on  other  valves  they  are  seen  onlv  frou/  the 
middle  of  the  valve  forward,  and  are  particularly  plain  and  cl/.se  together 
near  the  anterior  n.argin.     Dn  the  dorsal  valve  t„ward  the  umbo  thl.  en.is 


.Miifatiiin 
'•\i;,'u.i  frurii 
!■■«.  r  li,,ri/..ii 
li'^cnl,,.,!. 
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of  these  ridges  are  widely  separated  (owing  to  the  resorption  of  the 
umbo  ?)  ond  so  appear  more  transverse  there,  than  farther  towaril  the  front 
of  the  valve. 

Size. — Ventral  valve  ;  length,  12J  mm.  width,  9J  mm.  depth,  J  mm. 

Horizon  and  lora/ilif. — Slaty  st'ani.s  of  the  calciferous  gray  flags  of 
Hnnr\  (J.  2  a.  (also  in  A.ssise  C.  2  b.)  at  Mcl-<'an  brook,  Mira  river.  Cape 
Breton,  N.S. 

The  folciwing  are  dimensions  of  valves  of  this  form. 

V.lI.VKs   'IK    LiSiil  I.KIMS   STAKHI,    MIT.    KXIi.l  A    KKiiM    HaMi  C.    '.i  a. 


-•if' 


I)ii|ls.\L!'. 


\... 


Lentftli. 


Wiiltii. 


I)<'|.tli. 


V" 

Diminsioii  (. 

J 

11 

Viilv.-. 

3 
4 

1           11 

1            W. 

6 

:      1" 

."i4 

A\<Tai.'<- 

Id  .1 

I'riPiKirtiiiii. 

•   4 

Coirii'"!" 
witli   .;!" 


lit, 


X... 

lii'iiptli. 

\V 

<ltl>. 

Ueptli. 

1) 

HA 

! 

8 

j 

4 

5 

i'.^ 

''^ 

h 

31  i', 

xt 

■2k 

7  fi 


■4  1.  ns,'tli  til  wiiltli. 


1 .04  Icniith  to  width. 


The  ventral  is  al)Out  two  tifths  longer  than  wide,  and   the  length   and 
width  of  the  dorsal  valve  are  about  eijual. 

The  acuminate  beak  of  the   ventral   is   usually    broken   ort",    otherwise 
the  disparity  in  the  lenfjth  of  the  valves  would  be  greater. 

Thi.s  form  differs  from  Lingnhpix  aivniiiinifd  of  the  Potsdam  sand 
stone  iif  the  St.  Lawrence  valley  (De\erly,  Ont,)  in  the  bhintness  of  the 
dorsal  valve  behind,  and  in  the  possession  of  a  median  sulcus  ;  the  valves 
of  the  Cape  Breton  fjrm  also  have  a  scabrous  surface.  The  ventral  i^ 
flatter  at  the  i  uiln-  and  in  both  valves  the  muscle  scars  are  in  a  more 
advanced  position  than  they  are  in  /,.  acnmiimta. 

From  L.  jii  mil/  /ormisoi  t\iP,  St.  Croi.v  .sandstone  it  diiTers  in  its  rou^'lifi 
surfice,  less  acuminate  umbo,  and  in  the  aflvaneed  position  oi.' the  central 
muscle  scars. 

From  /-.  runfola  Whitfield  it  differs  in  its  larger  size,  i;reater  tlatness. 
and  more  ol)fuse  umbo  of  the  dorsal  valve.  In  form  and  size  it  is  inter 
mediate  between  L.  acuminata  and  /-.  cuni'o/a. 
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LlNOLLEPlS  ROTUNDA,  n.  sp.       Pi.  XIV 


figs.  4  a-f. 


r  'tmiila 
TI,e  d..rsal  valve  i.s  nearly  o,r,.u!ar  ,n  outline  and  .t,„n.,Iv  aroh.vl  ■  th« 

;^v  ...H .  ..no.  v^,., :; ;;:  ■:^;::;:r%::r;i':i;:n:: 

the   Inn...  a.v  .n   'he  position  of  thHateral  mus.les  ;  fn.nUo,rd 
med.u.n  ^.u„,  extends   neaH,   to  the  anteHo.-   third  of  U^,    :":^ 
.a.  a  s.de  of    h.s  ndge  are  pnnts   of  th-  central   nm.scies  and  at  its  eur 
N.ity  tho.se  of  the  anterior  lat.Tilv       l.r,,    i     -i  «    •"»"  at  't.s  exl.e- 

Scu/i,f,n;:.~T\u    outer   .surface   of  the   ventral   v.lv       I 

r""  ';■"■:■; '-' ""' « -'  "■>- '  -  •.""':;',:;;:„  7:;/,; 

!>-  covered  with  a  minute  tuberculation.  ' 

,s7t.._Length  of  the  ventral,  4  nnn.;   width,  li  nun 
mm.  shorter  than  the  ventral. 


The   dorsal    is    1 


//,„ 


-<«.rfW,V_In  .'ray  Mags  of  the  Muddle  divrs,„„,,)iv   C    •',.,  , 

astern  .slope  of  the  valli.v.f  \t^V..:i  I ,  ,  .     "    "  "    M,.-t.ii,l,l,  <  (). 

uri'iatUfj 


,  -  — .■■■-"■■■''•":  iMiiin,,' iiivisnmi  l)iv    ("    •',.1. 


hrunk)  .Mna  river.  Cape  IJreton,  X..S 

Thi«  .species  appears  to  be  near    U.  fL.)  r..„rndatu,.  Wale  *  hut  din.r. 


•r,  S.  Nat.  Mus.  Pr-.i 
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LiNOULELLA  L.EVIS  var.  iiHA.NiJis,  n.   var.   PI.  x* 


1    a-d. 


■  w 


!  -A 


Ittvii*  var. 
grauilis 


Ventral  val 


DorBal'valve, 


A  large  Lingulella  of  the  form  of  the  species  (l(.-tril)e(l  in  Ilhi.strations 
of  the  Fauna  of  tlie  St.  John  (iroup*  was  and  at  Esoa.sdnic.  (July 
ventral  valves  were  obtained,  and  with  one  of  llioin  is  here  descrilied  an 
interestinj,'  ventral  from  the  same  horizna  at  St.  John  and  which  \h 
thought  to  he  of  the  same  .species.  The  valve  froii,  St.  John  shnws  what 
appears  to  he  the  pedicle,  and  its  sinew  within  the  shell. 

J.  Ventral  valve  broadly  ovate  with  a  bluntly  pointed,  rather  high  (but 
poorly  preserved)  cardinal  area.  The  valve  is  thin  and  is  evenly  arched 
down  in  all  directions  from  the  centre.  The  details  i  f  the  interior  are 
.somewhat  obscured  by  the  dorsal  vahe  which  was  pressed  do''  .i  upon  it. 
Interior.— X  vi.sceral  callus,  pointed  in  fiont,  is  outlined  ;  cliis  shows  the 
position  of  the  cardinal  niusclcs.  The  transm.dian  (d)  and  lateral  mus- 
cles ('•)  are  shown  by  faint  scais  and  inside  tuem,  on  each  side  of  the 
valve  a  low  ridge  (/)  extending  forward  nearly  to  tln^  lateral  margins  ;  at 
the  extremity  of  these  ridges  is  what  appears  to  be  the  print  of  a  muscle 
scar  ;  it  is  uval,  is  within  the  ridge  and  directed  diagonally  forward. 

The  sinew  of  the  pedicle  appears  to  be  jireserved  in  this  specini';n  as  a 
dark  sinuous  line.  onL;inating  at  a  point  (k^  where  in  ventral  valves  of 
.several  species  of  this  genus,  a  small  scar  has  been  observed,  and  extend- 
ing ou*  through  the  pedicle  groove  («).  Froitr  the  lieak  of  the  shell  it  can 
be  traced  over  the  sui-f.ice  of  the  layer  of  shale  on  which  the  shell  is  pre- 
served to  th  !  margin  of  the  shale  fr-agment  containing  the  f(jssil.  'Ihc 
sinew  or  muscle  within  the  shell  has  a  diameter  of  about  ]  mm.  The 
pedicle  itself  outside  of  ttie  beak  of  the  shell,  is  considei'ably  larger  than 
the  pedicle  ■;i-oove  at  the  beak  ;  it  is  (omposed  of  at  least  thr-ee  elenients 
—  a  central  thread  of  (lisse\ered  pirticles  of  l)lack,  shining  carbonaceous 
tissue;  this  is  perhaps  a  condensation  of  the  coelon  substance.  It  is  eii 
circled  by  a  space  showing  but  little  urgaiiic  matter  ;  external  to  this  is  :i 
tube  of  str-ong  black  ti.ssuc,  not  shininglike  the  centi'al  thread,  but  of  lOiii 
pact  and  continuous  substance  ;  txtcrnal  to  this  tube,  there  appear  traces 
of  organic  nialter  which  may  be  the  remains  of  a  tleshy  and  perish.nble 
covering;.  The  diameter  of  the  pedicle  is  about  |  of  a  millimetre  near  the 
pedicle  groove;  the  part  of  the  pedicle  preserved  is  3  nun.  long. 

The  dorsul  va!  e  from  Escasonie,  like  that  abovedesc'ied,  is  i|uite  thin, 
both  r.t  the  visceral  callus  an<i  elsewhere:  it  is  most  ;  rongly  ar'ched  in 
the  poster-ior  half,  but  flattened  on  the  lateral  slopes  (this  in  .-o  thin  a  sheJ! 
niiiy  be  due  to  pressure  after  entombment).  The  foirn  is  broadly  ovat< 
but  blunted  at  the  umbo. 


•Trai>.  Key.  S  c.  ( 'an.  vol.  ix,  sec.  iv.  i..  ;W.  ]il,  xii,  ti^•.  4  n  b. 
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L.tenor      The  canlin.il  an-,,  i,  hi^l,  ,,„,!  l,,ts  al..,ut  .evn  furn.ws  win  -I, 
arear.lu.d   forwar.l   a,    tl...  si.l...   t„   tl,c  ,l..lti,li,.i   ri.l,,.   (/,,;    the    ar..al 

'""•^i.Ts  („)  Mr.,  thick  an,l  tlatt,.no,|.      A  sn.all  „,„l,.,nal  n.us,. car  !  (,•)  i, 

■■"...1  ,;us,  within  th,.  hin,-o-line  ;  h„t  a,  tlu-  m.I.s  of  the  area  within  the 
l.o.iv  .avty  arc  slnm^.T  prints  (,/)  which  n.ay  1,..  intnpr..,,.,!  a.  ,,a,r..d 
card.nal  scar,  „r  perhaps  tran..n..,han  >c„r.s.     Tl,e  oeni ral  ,nus.  les  (/, , are 

ahnut  two.htths  of  ,h..  len.th  of  ,he  s.W,  f, the  hack,  ..n.l  are  rather 

close  to,.th,..r  ;  and  th.  anterior  laterals  (,,  ,  .,c  nearlv  as  far  forward  as 
the  „„d  l..n,=-,h  of  the  valve  ;  a  niodiau  septum  ,/,  div"id...s  ho,h  pairs  of 
nmscle  scars  ;  there  is  a  faintly  „,arked  n.edian  si„„s  ,„,  i„  the  anterior 

th:rd  of  t,.e  valve.      The  trans.nedian  n,:,scle  scars  .y,  are  s,na nmare.l 

w.th  tnose  ot  ,nost  .species  of  Lin,^ulella  and  n.v.rly  as  far  forward  as  -.he 
centrals  (/,).  Two  s.nali  scar,  l.eldnd  the  transn.edian  appear  to  be  tho^e 
oi  ■>.■  /  and  k  laterals.  Fai„t  in,pres,io„s  of  the  vascular  trunks  (/•)  ex- 
tend  torwani  in  a  regular  arch,  rather  n.ar  the  n.argin  of  the  valve. 

The  central  scar.s  in  this  valvt 
spread  as  in  Oholu-. 

The  surface  of  the  callus  shows  ahundant  pitting  as  in  U,u,uMa 
D.inni  and  other  species  of  Lin-ul-lla  and  Linynlepiv 

Sr.l„l„r..     The  surface  of  the  valves  is  shinin^^  and  s„ ,h,  .  xcept  for 

shal.ow  crescent  shaped  grooves  and  more  ,listir„-t  growth  lines  ■  ihe^-are 

n.ore  u.stmct  on  the  lateral  and  front   marKins  than   elsewhere       liesi.les 

t..e,e  n,ark,„.s,  a  stron- lens  reveals  a   niinute  p  a.ulation   all   ov.  r   the 
siiitace. 

Si-."  Length  of  .he  ventral  valve  (from  St  .l.;,n),  I'l  mn,.;  ^idM,  IT, 
■M.n;  leM,^'th  of  the  dorsaKfrom  KscaM.nie),  17, nn,.:  width,  II  „„„.  ' 

llorr.0H  and  /..raNh,.      From  layers  of  fine  sandy  shale  of  I  )ix'.  ,",„. 

Salters' original  lij^ure  of  A  A,,-;,-// in  the  M-,„airs  of  ,!„.  Ceulo.d.'al  , 
.survey  of  (Jreat  Mritain,  shows  that  that  .speoi,..  like  this  one,  was  piited  ^ 
over  the  v.sceral  regin  ,,-  and  it  is  nearly  of  the  .i,-  of  these  shells  h„t 
these  do  not  exhibit  the  "  sa.chel  shape.-  supposed  to  he  char.u-teri.tic 
ut  that  ..peces,  and  which  we  find  in  .he  speeies  nex,  descrihed  from  a 
higher  horizon,     (^ee  page  -.'O:!). 

The  position  of  the  muscle  marks  in  these  valves  niav  he  c..mp;ue.i  wit  h 
thoe  of  /,.  Dnvi-sn  as  ligured    by  Mr,  Walcott.t 


ninl.jr. 

Ill,  I,. 


V.\l!.    LKN-.S,     PI.    W,    fn^s.    ..!„./,, 

Lingula(?)!ens  Hull  \at,  Hist.  .Soc.  of   N.  H.,  v,,l.   IV,  pa-e   -7.1     „1 
\ ,  tigs.  ;i  „  to  //.  1   -s  ,   , 

•Mm„m;...,KS„,v   ,;,,..,  Hn^ain.  v„l.  :;,  ,!.  ,  ,i^.  , ,  ,.  „„,;,.  ,,  „^,    , ,  ^^,„,  ,^  , 
H  .-s.  N..t.  -M,H.  l',-,,e,..|.  v,,l.  .\.\[.  |,i,  x\\  II  ri;;.,.  1  an,i  -J. 
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Sculpture. 
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Shell  8ub8tance  calcareo-corneuus.  A  broadly  ovate  form  with  rather 
thin,  Hiuuoth  valves,  hnving  fliittenetl  lateral  alopcit  in  the  ventral  valve, 
and  Ijting  suniowhat  tumid  toward  the  uinlxi  in  the  dorsal  valve. 

Ventral  valve  rather  l)lurit  at  the  umbo,  whcuce  for  about  one-third  of 
its  length  liie  curve  of  the  margin  issomowl,  a  straightened  ;  for  the  rest 
of  the  IwrdiT  it  is  regularly  r<  unded  to  the  front  ;  the  greatest  width  is 
a  little  in  front  of  the  mid-length.  The  unilK>nal  ridge  extends  about  half 
of  the  valve,  whence  to  the  hinge  the  siiles  of  the  valve  are  flattened  ;  in 
front  of  the  middle  of  the  valve  the  slopes  are  evenly  but  flatly  arched 
down  to  the  margin.  Interior. — The  position  of  the  central  group  of 
muscles  is  within  the  posterior  third  of  the  valve,  and  the  position  of  the 
laterals  is  indicated  l;y  a  bounding  ridge;  these  features  are  very  faintly 
markefl. 

The  dorsal  valve  is  broadly  ovate,  and  its  slopes  are  more  8trnni,'ly 
archi'd  in  the  posterior  half  than  elsewhere,  otherwise  it  is  like  the  ven- 
tral. Interior. — This  has  a  .sharp,  low  septum  for  half  its  leni;th,  anil  on 
e-ich  side  a  (i^irallel  ridge,  e.xteiuling  to  the  niddle  of  the  valve  :  at  half 
the  length  of  these  ridges  are  small  lenticular  sci.rs,  and  at  their  outii 
ends  the  group  of  central  muscles.  The  lateral  muscles  are  opposite  the 
middle  of  the  medi  m  ridge, 

Si-ii/j)hire.  Tha  outer  crust  in  this  species  is  noraially  smooth  in 
appearance,  but  is  beset  with  minute  pits,  and  has  a  very  minute  con 
centric  and  radiating  slriation.  The  sculpturing  of  the  layer  beneath 
has  impressed  itself  on  the  outer  layer  in  ditlerent  parts  of  the  surfuee  ; 
at  the  sidles  and  in  fmnt  we  find  concentric  ridges,  and  in  the  middle 
third  the  imprint  of  the  vascular  siriie  ihat  run  toward  the  front  margin. 
These  markings  an;  much  more  distinctl}'  shown  on  the  under  laver. 

»S'';''.  —  f..ength  of  the  ventral  valve,  Itj  mm.  ;  width,  1;!  mm.     The  dui 
sal  valve  is  1  mm.  shorter  than  the  ventral. 

Hori^nn  ami  /ocii/i/i/. — Thin  calcareous  layers  in  the  tlags  of  Div.  ;lr( 
at  McAdani  slnjie,  Escasonie,  Cape  iheton.  The  shell  in  these  layers  are 
freely  intermingled  with  small  lumps  and  particles  of  calcium  pliospjiate. 
The  phosph.ite  lurii|.s  are  frei|uently  moulded  on  the  shells,  or  entircK 
enclose  them  :  though  Mime  shells  are  enclosed  in  the  phosphate,  otiieis 
are  free,  and  with  fragmentary  shells  are  ndiigled  with  the  sand.  Orliei 
masses  of  the  phosphate  are  entirely  free  of  the  shells,  and  are  snio,,th 
and  shining,  as  though  rolled  on  the  beach  ;  yet  the  (hit,  oval,  or  rod  lik. 
pieces  of  the  pho^ph  ite  seem  the  natural  form  which  the  substance  a- 
sumed  when  in  a  gelatinous  condition.  Pioba!)ly  the  fornntion  of  the 
phosphate  was  cotemporary  with  the  entombment  of  the  shells. 
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This  Khdl  differs  frtim  the  tvnp   m  th,.  «,r>,„     v.. 
nf  fk„  I        I      .  .  ^'  '""^'^  'ibtiisp  ftnc   tumid  nmlni 

i;  ;ir  "''■ """  '^^  ■"■^^"■^ "-'' "  f'-'-''"-'  -''-  -■  the  ;t 

I.IMM'I.KLt.A,    rf.    Davisii,    MiCc.y 

-1  Ujo  w,..,,.  .,...„,.,  e,,„.,.„^  ,.,,^^,,^  ,,^  ^ ^^  ^^^  _^_  ^^  ^^^^_  '^K 

.y,.V,or.-R.xtern,.lly  .hi.  shHl  his  .i„,.  ..,„„.,.,„,ie  r„l.es     which  .r,- 
crossed   l.y   ven-   .in.-    radia,i„,  stri:,.      Th.   ,..„,d,..  thini  .„.     I^e      , 

zz::hr:;,;f"'-— '-""•-"" — -..^..."n:^ 

.V/:.'.-Lenj.th,  loX  „„„,  ;  width,  1.  „„„.      |,.fp..,„,.,„. 
bro.,k,  iiMisdale,  \.S  '  <  ^.  -i  '   ,  .a  .Mcf,,....! 


Ll-V(;lLELLA    rOVriNNA.     I'l.    XfV,   ti;.'s.    ."w-/,. 

/.r"y.,W/a  ,Y„„./,u,a,  -,.  sp.      liull.  X,u.  ,|ist.  S„o.  of  N.  -!..  vol.  iv  ,,  -^-i 
F'l-  V.  (i^s.  1'  ,j  and  /,. 

^::^xt;t;t^;:^.^;:;;:;l::■::::::::-;::;:;,^.-;.^,-^ 

The  shell  sul,sta,.ce  is  ,uite  thin  .„w,.n]s  ,h..  U,.,-.,  .„,;  ,,„„,  „.,,„i„^ 

nd  ..s  ,l..,.e     a,te,..d  o„t  .,   p.-ssun..      The  he.l:  is „..,,.,   ,,,„    ^1 

the  rounded  l.UenU  .uur^ins  .iv.  the  venfral  valve  ,,„  ,u,te  forn, 

wiUri^rv?"    ''""■  ""  """"'  ^'""'"  ""■  ""■^"'■'•■■^  "'"  -I--  -—red 

e        U    ',    '"■  r'V  ""■"  r'""^'"  '"'""^^"  ■■'''''■^'  -^"'''-  -th  a   lens 
u  M   the    hranelnal  area    the.e  ridges    flatten  ,io^w,,  and    the   valw    ha.  a 
Jlnn,n,   granular   surt.ce  :  the    rid,es,  howe.e,    re,„.in   a.stine,    on^.  ! 
I'^teral  n.arpn.,  tho„«h  there  also  the  surfa.'e  is  l,ri;:ht. 

^^^    Mm,„„„.ti,„.  ,„,tu.iv  „f  ,!,,„.,„„,..,,,.,  „.„  ,   ,,.,.u.     ,,,,;,;  ri..  .;;,  a,.,l  ,,,.  ,, 
M-.S.X..nM,„.  ,,„„,     V,.,.  xx,.,,.;:s,,     j.,.  .,.,,:,,  , 
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•Vi;'".  I,i.ti«tli  of  tlip  v.'iitral  valve,  H  imn.  ;  width,  >\  itini.  i'h.Mlnrnal 
v»lv«>  iii  neitrly  1 ihi.rtir  timn  the  Vftitrrtl. 

Iln, ,  nn  ,i„U  /...■ii/i7y.  —  In  ilic  tlni>  diirlc  jjiny  shulcs  of  Div,  .'),■,  at 
Mrl,.-.,il   III. .ok,    Itoisildlf,  N.M.     .Scaico. 

Mr.  W'lilcott  has  lolciii-d  lliis  Hj,(M'i4»  to  his  t).  {I..)  M/n,*  wlilili  wiis 
piiMivh' i|  witliout  tijiun'-..  (  iii.iy  >»y,  lii>wp\er,  thiit  I  h/ue  coinpHip.j 
il  "iih  Wiilciitts  spoci.  1,  mid  litid  llmt  it  in  similKr,  hiis  tiiifi-  growth 
lini.s,  and  ihiy  nrr  iiioif  »haiply   d.-(iiicil   mi    tin- Hurfaco. 


I.lllk'Ml.'ll.. 
ft.    I.-IM-. 


l.iM.i  LKi.i.A,  cf.  L.  I.Kris,  Salter. 

it.  Liiii,iilflla  /i/iii  Suit,   nii'in.  (icol.   Siirv.  Criat  liriluiii,  xol.  iii,  t>.  .">,'?M, 

li^.  11. 
A  spccifM  wlii'li  liy  its  si/|.  and  siulptuie  appears  to  ayrue  with  this,  is 
ciiiniiiiin  ill  the  Uictyonema  shale.s  both  in  Cape  Hretoii  iind  in  southern 
New  UriiMswifk  ;  it  is  also  found  in  the  UmIs  l.elow  this  hoii/oti,  for 
in  the  assises  Xi  and  .'!/.  in  the  S,.  .Idhn  l);isin,  iire  many  examples  i.f 
similar  shells,  hut  they  are  si.  distuiied  u-d  tlattened  as  to  h.-  uiiren.;; 
nizahle. 


i.iiiifui.-n.. 

i:nlula-U'iM  r 
iti-(Ti|iti'jii ' 


LlM.l'I.KM.A   llAr.tT.A.    Var.    A.sl'KUA  II.   Vaf.        PI.     XV,   ti;,'S.   2    "  to  </. 

Minified  with  the  shells  of  /,.  r,irliil(i'\n  the  l!af.'s(.f  I)i\.  2'-  at  C'nirtiie\ 
b.iv,  St.  .lohii,  N.i!.,  are  the  valves  (.f  a  smaller  speeies,  which  in  the 
description  of  the  fos-ils  fn.ni  that  locality  was  spdken  (.f  as  a  variely  .) 
that  species.!  It  appears  to  aijive  in  form,  si/e  and  in:irkin;,'s  with  a 
■small  species  from  the  lla:,'s  of  Mira  river,  Cajie  liretoii,  which  is  he:, 
(le-ciilied. 

A      .all  ovate  .species,  ventral  rather  Hat,  ilorsiil  tumi  I. 

The  ventral  has  an  acute  projecting' beak,  I  >ut  elsewhere  the  reliti- 
?  .ttened,  and  ),'ently  slopi  d  tn  the  mar;,'in.  Inti-r'or.  An  e.\aiii]'!' 
partly  exfoliated  shows  a  siroii^'  pediol"  j,'t<)ove  undiather  high  ar< ,; 
The  cii.^t  of  the  iiiterii.r  e.vhil.its  a  thiokened  visceral  callus  exteiiMni. 
less  than  half  of  the  length  of  the  vaUe,  wjtli  impres.sions  of  the  centi  J 
muscles  about  two  tiflh.s  of  tli(>  lenjith  of  the  shell  from  the  apex.  I'lin' 
imprint  of  the  vascular  truiik.^  are  traceable,  exunding  to  one  cjuait'  i  ■  i 
the  e'nj^'th  of  the  valve  from  the  front. 

The  dorsal  \alve  is  stronjjiy  conv.x,  and  has  llattencil   margins  on   I  lie 
under  side.     InlTior.     The  caidinal  area  is  rather  hii'li,  l.ein.'  aliout  mi. 
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:,™:n,  r;;:;:;;,;::;,::- ""■■' ■• "  - ■■- 

,4-::;:,i:!::":;'r;;:;;'',r; "■", ""■■■■■■ - 

mm.  slioiiiT. 


"""■  •   "i'l'l'    «    inn,       -ll,,.   ,|,„.  al    i,    i 


i     ,^-,       ...  '  "       '  I  ">  .M    .\    II     l'..,,r,i  ,,„  t|„.  ,\|,r,i  riv.T 

J':~:";;t^  , 

'^  "^  '"■'"'■'^   "• '-">■-- '•    ^•- p.-.    ..V,    N,...„„.,l!nn.l" 

Jl„s!,.,..rs,     .i..sis,l.„   .,,.„.,.   „,,,    ,,,„.,,,,„„,    ,^,    ,,_,     ^^.^.^ 

-Hit,.  Ik.  cha>-;.,..„  „«,ie  o^  tl,e  lu.U.,..      It  „  ai.  ,   .  c ,,:,„.,n,.lv    w„|,... 

aperies.  '  .        '  '   ' 


U"i:sT().\i.\,  sui.,,,.,,     \v,,i,.„ 


"'Halo,  with  ViTilivil  valvf  -li-litlv  ;icrii 


I'li.-.'ilr  ;    ai-ra  ,,f   vriitr'.il  \  itlvr  s,,!,.^,,.,,,,. 


ii'!''  ;.'r..,,\c.     .Sur   u' 


stn.ii^ly  (Ji'liiied    (in.l  (livai.,|  ),)■  .1    i-'iativcly    iar-..    |    ,.,. 

fac-  n.arke.l  l.y  .•..,„v„irio  and  n„ii,-.tinir  st'rii..  that  aiv  cM..ss«i  hy  '  nn, 
v.T...  ^.aMi  imhrirati,.;;  ri,.,,le-..,nb,SM.,l  ;in,.s.  As  t.ir  .„  knuvv,,,  th,-  .mumI,. 
scars  and  v.-isc-ular  in;iil<in-s  atv  .■s-fntialK  I  h-  -am.,  .as  in  f  )l„,|us.' 

Mr.  Walcott  tak^'s  f.,,-  iho  typ..  of  this  suU-eniis  )>.  aur.,rn  „f  ih..  .<- 
'  ruix  saridsioi,..  (m.).,  ,•  |.ait)  and  with  UiiN  his  di..-n..si..  au'rc  ,.  .\„d  h,. 
ilK.lud..s/.u,j,»/e//„r.';/-».  .,f  th.'  C..I„.  Ih.-tuM  I'uui.a.  with  uhi.h  tho 
d,.s..npiiori  .,f  the  suh^-enus  ilufs  net  ai,'r..,.  in  .sev,.iai  r..s|„ris,  ,  .y.  th.. 
vonrra!  v.alvr  is  not  .-u^unumite  Imt  is  i.lumly  puintt-d,  th,.  ar.'a  iliou-h 
W..11   .ifiiuel,    is  not  hi-h,    l,...M-ai„mt    ,.ii,>  s,.w.„th   ,.t    Ui,.  l.„^il,  ,  ami 


\\  .-I'.nui  (..( 
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thn  tPHniv^r...  ri.lur*  nrp  not  itiil>ri<nte<l,  hut  •iiii.Nithly  routidnl.  Thf 
clmrnpter  ..f  tli<<  liitiv'"'  <>f  the  il,tm\  ..f  A.  &\n,H..„i  m  iiuitH  .liir.rfiil  (nun 
f  »IkiIuii,  Till-  iimi  1,  ijuit.'  low  ntid  tli<»  [o^tiTior  iml  of  the  valve  roitn.le.l 
■.f.-ply  down  .  wh.ii-iis  in  (iljolus  thi>  nr.'u  H  high  iin<l  th.it  end  of  thi* 
V  dvc  iliit. 

AKo  in  the  vi'titnil  viilv  the  Kiiir  of  the  .-.•nti  ,1  i.iu^.  !.»  i-.  tmnKuliir 
an  in  LinKiiii'lla,  not  roundiMJ  in  ut  th.'  sides  u»  in  01.o!uh  For  tlifv 
reHHons,  if  /,  (')  fj„;n,i„,  is  t,,  («•  indudxci  in  W.stoniii,  to  ni»  the  suli- 
«i'nus  would  M't'iii  to  Ir'  ii'lat.-d  to   I.inniilrlla  mthiT  thnn  to  OUOusi. 

riif  ornaiin'iitation  of  ]i(.culiiir  triiii«\erHe  waun^  ndiji's,  howevrr,  is  a 
<'oiiv.Tiieiit  roniiiioii  .  liJim.  t<T  that  unit,  s  a  iiiiiiih  r  of  lornis  and  mi  i-- 
usefiil  as  a  featun  li.l.l  in  I'oiniiion,  and  due  to  a  like  origin,  in  these 
U'AUtifiilly  iirniiiiit'iitid   sliejj-, 

riif  (  anad'an  .s|«,'ieH  bcinu  ,.f  tli.'  IVItnra  Zone  lo  n  little  older  than 
O,  (I,.  ),;»,o;vi.  which  U'iny  «sHo*.'iat«><|  with  J)ic<-l/,H-^/,/„i/ii.i  Miniftotiuai^ 
iihoiild  l.e  within  the  Trenmdoc  /ohm. 


\Vi«i.iiiiu 
Hsi'iis"ni 
.|.-vnl»-.| 
vi'utrfil  \nlv 


Ttic  u  n  t  r%I 


WksTOM^    Ksr.\.s(iNI        I'l.    XVI..    fii;s.    1   ah. 
N:it     Mist.    S,,c.    of    N.    I!,  hull.    vol.    iv,    p.    -JTO,  pi.    T,  lijjs  1  (ic  .Matt. 

'•<'   rnciu-.  but  haMiiu'   ii   thin    outer   calcareous   layer.      The  insir.e  of 
the  eiK'cs  of  till   \alvcs  is  flattened. 

V.Htrnl  r.iln  ovate,  pointed    at  the  .ipex,  somewhat   elevated  from  thi> 
umbo,  aloiii;  the  axial  iini-.      Lilprm,-.      Cardinal  area  short,  traversed  hv 
ii  d(  picsMsl  pedicle  groove.      The  cavity   lietween  the   umbo   hns  iniprcH 
-ions  i.f   two  sniuil,  cxrdinal    imuscIhh,  from    which    radiate   two   ;;r<K)ves, 
bordered  outside  liy  ridges  that  s.'paratc  the  lateral  inu.scle  scars  from  tli<' 
visceral  cavity.      The  print  of  the  central  muscle  is  oval  or  lenticular  and 
transverse   to  tlii'  axis  of  the  valve;  it  isdi\ided  lengthwise,  half  way,  In 
I  septum  ;   the  posterior  half  of  the  sci-  is  again  divided  hy  a  faint  rid^-r 
at  M^ht  aiinles   t..  the   -eptuiii  named.      The  "1"   laterals  are  .small  triaii 
gul.u   im[)rintN  in  front  of  the  outer  part  of  the  central  muscles.    In  soiif 
valves    iie  paired  scars  of  the  "k"   laterals   at   the   middle  of  the  centi.ii 
Kioup  are  mail,  and  liehitid  them    <  xtecding  toward  the  umbo  is  a  shai 
furrow enclo-eil  between  narrow  rid;,'es  ;  in  other.s  they  are  wider  and  il:c 
ridges  are  no-   pres.'rved.     The  gr<«jves  of  the  lateral  muscles  are  discern 
able  near  the   hinge  on  each  side  ;  the  transinedian  ("i")  lieing  external 
and  on  the  inner  edgo  of  the   tlittened   margin  of   tlie   valve  ;  'he  ("j  "i 
laterals  uic  un  the    lope  of  the  valve  within  the  Battened  margin. 


.riiififtf3^..»*L'yT...':^  ''i«.<k^^^«»ir«n 


807 

Th,  v«.n.lHr  trunk.  «»,.„.)  U^^„^  j,,  ^  ,    . 

ttrmm..,t.  a. .»..)/..  "'-'""tiy     n.,,>,..v...|     ,„1,.,,„,h,W 

"'  '' "^t    """"^       '■"""   tr«.v,  „,   ,.,,.,...,„„  ..,   ,,,..  ^.,^„^,,^^ 

"*;;•"•"  ""  ^ '"P •■  " -  in  .h,.  .n,.ri„..  u„- 

r..^...n.,n.,M..;j:::;\.:;;;;j;  :;:::-•;;;-:--  ....^- 

'■•" """' I-  H...w.,..n, pits,  .„,,,'  ■'''';; 

"f    I..-.:,  .n    1.  ,.„,..nor ,  ,.f  , „,,..  ,.,,  „„.  ,„^_„.  .,,,,,  ^ 

I. m.t.hver«.MKnJ«,.s..xt..,.,nV,  „„„„.„, ,.,,1..^  „  y  ,.  w,u,l     t,     ^       , 

"""■«r r^ '^7'"- •  "• -'.i.-.i. „... k.p.:  '   :;■ 

^z;::t::;.;;x";z;:;:;:: ::;:::' "-^ -- .^-^ 

^•..«//,/„.,.,_Th...,..ul,,.,ue.,f  th,.  ,ru..  out..,-   sur,.,...  ,.f  ,H=,  .,„,i„,  . 

ore  ar.  a..ut  „.n..  or   ten  in  the  sp-u.  „f  a  .nil,.;,....,,:  ;  J,,,     , ^J 
ndgeshuve  cross  .tn.-  .t  ,„,e,v.ls  :  oth-s  a,.a,,o«„s...    ..,„i   ,„  ,„;;  1 

thnd  of  the  shell,  l.ut  els.whe.e  are  eompa.ativeiy  .t,ai.l„. 

H.neath  the  outer  shell  ,s  a  corneous  layer  .h s,  nlpturin..  .ontorn^. 

that  ot  the  outer   laye,  U.t  t.,e  stri,..  are  wid..,-   ,.„,,'the   i    ,..;;:„, 
d,..s   narrowed  .  this  layer    has    a   shining    surface.      ,;..ne,..,h   .his  i    ^ 

.d  l.yer  on  w^.ieh  th..  s,,-..,  run  „  „pp„.,..  ,i,.,,,„.    , ,  ,    ^    , 

h    one  alH.ve.  the   sculpturing,    especially  al.,„«  the  central  part   of   the 
valve  co„s,st,n.  of  stn..  ra.liating  fnun  the  un^.honal  region  to  the  fro 
»-g.n;  these  are  crossed  at  intervals  l,y  -.nJulations  ,.t  g-owth  co„  en 
nc  to  the  un,bo  ;  on  the  inside  of  this  layer  are   in>presstd  t       3ac„ 
uiarkmgs  ot  the  interior  of  the  valves. 
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•S'l';''.  —  Lpngfh,  ."J  t'l  ")\  mm.  ;  l)rea(llli  4  to  ')  ram.  ;  depth  of  each  valve 
»t)(ml  1  mill.  TliP  ventral  i.s  about  \  mm.  Ic,  l;(T  than  the  dorsal.  One 
dor>al  has  a  length  of  0  mm. 

Ilorixiiii  niid  l<itnlily.—  \n  calcan'ous  sandy  layer.^  with  tlii'  Prltura 
faiwiri  (C".  I!  /(. )  at  .MoAdam  shore,  Kscasonie,  Cape  I5ret(jn.  This  spei-ics 
was  not  found  ///  silii,  but  in  loose  pieces  of  thin  flag  in  the  shing'.e  of  the 
shore  wiiere  the  trilobites  occur  :  the.se  pieces  were  very  little  worn,  and 
theret'iiip  near  or  at  the  parent  ledge.  This  .species  may  be  referred  to 
the  I'elturii  Zone,  (C.  Mi). 

This  species  is  referred  doubtfully  U)  Linguiella  as  it  has  s{.me  character-- 
of  other  geM(Ma.  The  weak  cardinal  development  is  like  Leptobolus  ;  a- 
is  the  long  lateral  ridges  and  advanced  (" j  ")  laterals  of  the  doisal  valve. 
The  spreading  v.iscular  trunks  of  the  ventral  valve  are  likt-  Leptobolu^ 
and  (Jbohis,  as  also  the  advanced  "j"  lateral.  On  the  other  hand  thr 
ihick  s'u'll  is  i|uite  unlike  ].,eptol)olus,  but  ci>mmon  in  Obolus  and  Lin 
gulella. 

This  pretty  liltle  species  is   easily  recognized  by  its  peculiar  transver-" 
sculpture.        L>ii.ii>tla  tifniiln.  Hall,  has   a   similar  transverse  ornamei,t;] 
tion,    l)ut   is     much     larger,    and    tlourished    at  a    later  period    (Clinten 
grouj)).* 

Linijulil'ii  Ellii,  II.  and  \V.,  lias  a  somewhat  similar  sculpture,  liut  :■< 
distinguished  by  its  greater  size  and  closer  ap|vro.\imation  of  the  vascular 
trunks  of  tlie  \entral  valve. 

It  is  only  in  a  few  valves  out  of  many  that  we  find  distinct  nms(  ;.■ 
scars,  enabling  us  to  compare  the  species  with  others.  Micliwit/  !i  ;-i 
determined  that  the  exterior  half  of  the  central  muscle  in  the  Hiiti.l 
valve  of  Obolus  representei  the  "1"  lateral  of  Lingula.f  In  this  relatioi 
it  is  interesting  to  observe  that  the  great  nmscle  in  L.  <'.)  E^canoiii  ■.\\~.< 
has  a  sejitum  partly  dividing  it  ;  but  there  is  a  separate  scar,  a  small 
tri:ini.'ular  (me.  at  the  anterior  outer  angle  of  the  great  muscle,  whj.  h 
witii  mire  probability  ii;ay  be  considered  the  e.xternal  lateral  or  '  ! 
muscle  ;  the  large  oval  muscle  woidd  then  be  tht-  "  h  central  (with  \«i-.~\ 
biy  the  "k  '  lateral  involved'!,  but  it  would  consist  of  three  main  strati'!-: 
for  be-^ide  the  septum  across  the  midd'e  at  the  back,  the  scar  is  , livid,  i 
by  a  mor' obscure  transverse  ridge  parallel  to  the  long  diameter  of  I'l.- 
scar.  Tills  muscle  then  may  be  "ompared  to  tho.seof  Lingiila,  etc..  Ii/i\ii,.' 
divisional  lines. : 
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•  N.  •■,   \'..!l;  Stat.   (:.-..|.,).'i,l,-  i;,|„„t.      Hall  ,V  Clark.'.  Is;!],  pi.  1,  fj^,.  «. 

I-  M.iu.  A.a.i.  line.  ,!.  .  .Sii.  ,s,.  !',.t,.r^l,„rtr.     .•s.-rifs  Vlll.     Ten..  I\'..  N...  -J. 

:  liitr..lii.ii.,i,  t..-t,i.ly  .  f  l'.[a.hi..i.,,.la.  Hall  .V  Clarke,  p.  2211:    23,  uii.l  i.l.  '.', 
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sufficient  to  ,l..t,.n„i,„.  ,i,o  s,,,.,,..,..  '       ^  "'  "'""''■'"'  '^  '"" 

Til,,  siirll  i(f  t|,|.  St    .I,,!,,   l;..    : 

•^Ii"ll,.l.hii,-N  ,„l,i,.„|,i,.   T,-.t  ,■,„.„, -, 
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This  slid]  is  rcfcrivd  prDvisidii.iily  id  (Ihnl.lli  ll-Iti,  |)av..  (if  tin'  I.mwim- 
TrPHKuJor  ill  Norfli  Wuli  wiiidi  is  .•ilmiit  tlio  iiori/im  cit' niii- s|,(iii>s. 
Davids  111  ri'inilikcil  lli.it  tli  ■  '■  iiit-iiiiil  clianictiT-  ■.vj.wc  [in-l  iv  cl'iscly 
witll    IIhis'    i>f     ().     s:iililfiili.<."     Hti    cniMl'liriMi:     ll.u  ili^dll  s     li.uic>>    i)t'    ihi- 

ventral  \aUis  of  (>.  Ihlti  nwi  (i.  .^ -i/ift^t/i.-,  ,<■:!■  may  M'liiark  (lill'creiicp^ 
siiiiilai-  to  thosp  wliifli  (lisiiiii,'ii;>li  ';,  {  /..)  ,:,is,i;i,  \',\\\  fmni  (I.  (I,)  Irtm-- 
r  i:--n,  li.-irlt.  dt'  llic  St.  .loliii  (l;',u|i.  h,  n.  /I  //'  and  O.  n,l-r.;i  {]„•  niiis,-!,- 
soars  ari'  I'ainii'r  in  1  ilmpt  tin  ii:iok  of  tin'  ^tirll  .iiid  i!io  uin'ioiial  c.illii- 
is  siirillci  than   in  I  he  other  two. 

J'liis    -iicciis  is    not   roiKirion    at     Mi  l,o  d  l.io'k.      Tin    \'  -li:ipcd    lid-c 
of  the    M'litiai    \al\e    run-    alioiil    half    \va\   to   tln'  front,  .iiid  is  nioi.-  I' 
sliapi'd  tJMn  with  llir  oihrr  s|m'(  ic-, 

'I  ho  ventral  valve  li;is  a  stioii^ly  niar!c''(l  nicdiiin  i  id_'i'  in  the  niiiid(. 
(hinl  of  the  ieni^th  of  the  val\e,  in  fron'  of  thi-i  the  lidixe  oxti  nds  i-  a 
low  clevatiun  nearly  to  the  fronl  niaiLjin.  ll|ij"isite  the  hi.di  put  of  tin 
i'idi.'e,  in  tie'  p  'stirior  third  of  the  \iil\e,  are  two  siron::  liianmilar  p;! 
vvliieh  appear  to  ii"  mil  ale  ~ears.  The  po-teiior  lateral  iiiarLdiis  i>f  I  h. 
\      \  e  ai f  Ma-  lolled. 

S,-,t/jif,ir'.      ( iflen' the  surfaee  i-    linely    i;r.>niiiar,  and  thedoi-al  shov 
a  few  eoiieentri'    lid^e^of  growth. 

Sr.' .  as  stated  ahove, 

H'lri-.ioi    rni'l   l,.fn>i(,i.       l-'ine   dark  v'ley  shales    of    I  )iv.  (C.  .'if,)  at   .\k 
I.eod  liro  ik,   I!  .is  laie.  Cape   ISreton, 

X.l!.      Mr.  ^\'aleott,  who  li.as  examined  l''e  examples  from  \a\  v  i-.laii 
-avs  tiie\-  are  not   L.  Bi'Jli.  Dav 
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.MON'OI'.OIJNA.  .Sall..r,  1805. 
.MoN'onoi.iv.v  HKFfi.i.r.xs. 

I'l.   .\\"1.  I.--.  L'.o/.,  :,!.,,  Pi.   M.  1;^,.    1,.  ami  /.. 

/|.>,„'„.,    ,,,■■„',„,.,.     M;:,,,    T,,,,,,.      |;.,V,    S,..-.    C-ill.     Vm!,    o      „.,..,!      |,;,_„,      (4,     pf.      \  i  | .    |  i  -  - .    '  ^  '   ' 

Since  I  he  description  of  this  species  v.as  wntieii,  in    IS'.Mt,  no   obsei 
lions  had  liien  made   which  would   deliiie    more  accurately    the   iiiieiD 
charaeleis   of    (aj.,  shell,  or  throw  additional  iiudit  on  its  atiinities.      1  k 
more  peri'       y  piccrved  shells  collected  lately  in  (.'ape    Hreton.  howe\c. 
Iiave  elian:.:ed  liie  wiilei'.s  view  of  the  relation  of  ihis  species. 

A  sharply  [ireserved  mould  of  the  dorsal  \alve  shows  that  the  spc.  .■ 
is  L'oniteneric  with  Oholi'Ila  ( Moiiolio/ntii )  plinaln'ii  of  tiiu  Welsh  l.o«! 
<  )id  ivician.    chaiaeteri/ed    hy    the    close    approximation    of  the   ecnir, 


I  .  thi-^i.    Muisclcs   an- 
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'ivi;    iinos.   ;,„,J  tlipro  arc  stro,,:,.,  " 

t)i..  siirt'.ii.p 
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""'"■'•""■ir  :;nnvtl,  Im,..  at  int,.,'.  aU    ..„ 


■V/;,.  -Len.^'tii  ot  tli»>  ventral  xalvc  ^  '   ,,  ,,  i  ,    , 

J/">-i~()ii  and  ln,nlilii.--At\   th  ■    lin.t,-   ,  .     ,         . 

i-i-i,  St.  .,„,,„  Larbo;;,.,  "->~-lMles,n...(.     ;;,,;,,,,, 

^o  v.rv  satisfactory  ox;nni,l..s  „f   tluMnark.n,  of   th-    ,ut.., ■   or   •, 

i-en  found  possible  to  rcstor,.  son,.,  of   tb..  tVatur-s  .,f     ,  /  .   ^'      ''"^ 

J, nil  ■•  ".nui.s  ot  tlif.  injeiior  ot   ti,,. 
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Th'-ic  i-  Utile  t(i  11(1. i  t,(i  the  lii'MTiutiiin  lit  the  vi'iiliiil  vuhr,  Imt  ll.' 
Miiiill  size  lit'  till"  >|i..ir<'  ii(.-cuj)i(.'il  l)y  tlic  iiiuscii'S  is  ix-iiiiirk  ilili'.  'I'ln'  lici^'li' 
lit' the  c.inliiial  an'ii  is  <.nly  iilnnil  hm  fight  m' llu- li'ri;;tii  i.t' tlic  vii!\r-, 
whii-!i  is  iH't  tlic  ciisr  in  Olmlus. 

A  iiiiiiild  lit'  till'  iiilfiiiir  lif  till-  iloi'sal  v.ilvc  liniii  MiLfuil  lii.iok,  sliiiw- 
Iimcll  Illillr  (li^tilutly  llliin  tiiosc  fldlll  tlif  St.  .Inllll  li:i>ill  till-  ii:ituri'  lit 
tlif  iiii|ir(-.si()iis  ot'  llif  ceiilnil  nuisrli's  ;  iiml  tin'  iimvilni;;  lnyi'tlici'  nI 
these  ~c,irs,  cui  respiiiidiiiu'  to  the  (h!scTi|itiiiii  "!  -Monoli  iliiiii  hy  Saitcr. 
All  hi  infill  llifie  is  siimi'tiincs  a  t'uiiil  i'l(fvati.)ii  iiri  the  innliati  litii-  in  thr 
antciiiir  lit  ihc  \alvi',  the  nuilian  ridi^r  canrmt  tie  ^ai.i  lo  ixunil  lu'Vuuil 
the  mill  iiii;;th  nf  the  v,d\e,  and  it  is  lini-den-  I  liy  t\vi>  de.  p  an.l  naii.iw 
-riio\e>  111  till'  .inliTm-  half  ot'  its  length,  that  seiiaiate  the  |ii  iiil  of  the 
Hiiteiiiir  addiietois.  whi.li  i;i  tlieii'  turn  are  Ixjrdeied  outside  liy  a  sh'illi.w 
.,'riio\e,  as  represeiiti'd  hy  Daviiisim  tor  Moii'ilioliii'i  f>hiii,lir(i.  'I'he  poste 
fiiir  half  of  the  Miesian  \'v\'H'  is  inueli  .aiuter  than  tlie  anteiim-  ;  in  faii 
the  pii--teiiiif  half  iif  it  is  .■ilinu^t  olisolete. 

The  position  of  the  eeiilial  :;i(iiip  of  rniisoles  in  (he  doi-al  vahe  of  tin- 
species  f  J/.  ;r/)(/i/«Hv)  as  well  as  the  short  \  isceral  « .illiis  of  tie'  %  ent  ■  ,d 
vaUe,  ap|ieai'  to  exclude  this  species  from  OIdIiis.  and  she  v  its  neareni  -■ 
to,  or  iih'utity  with  Mnnoliolina.  .\Ioreo\er,  the  weak  muscle  scars,  and 
the    alisetiee  of  an  area  to  the  dorsal  vaUe.  are    ils.i  iiit.  f'lUii  i  in   oliolus 

,s',-, ./;</)'/•.   (•_').  -The  state  ol    preservation  oi    the  examples    from   Caiii 
lireton,  i;ive  a  much  hotter  knowieijije   of    th  ■  surface  ehaeaeter^   of    tlii 
species,    than    those   from    Navy    i-land.      The  --m'faei'    was    -.piik'Mi  ot 
"  lii'illiant ",  hut  this  lirillianey  is  found  nti  the  second  layer  of  the  ^lieii 
the  Cape  liretoii  example:  appe    ••  to  have  a  thin  inter  prismati.'  layer     .! 
niiner.-il    nrittei,    which    (if    not  an  .'cridentid  addition)  i-.  a  dull  suif.ir    ; 
outer  lav.  i',  which  when  '.  iesved  with  a  st.'.  m^'  len-,  exhiliit-:    a    linely  ;: 
niilar   surface,    oi'iianiented    with  concentric  rili-es  :   tln'-ie  iid,L;e-  are  |ii\ 
■  ificn  inti'i'-iij'ted  or  lirokmi.  and   si  |i'i  'ted  liy  ^iiioolh  i.'1'annl.ited  >pa(  ■ 
The  under  corneous    l.iyer    is   aloniancd    Uy    coni'enti'ic   undulatii.ii-   . 
Hiowlh,  and  towards  the  fiont    nf    the     hell,  ami   especially  on  the   mi  ■ 
sis;  f.ice  of    this  iayir.  by    numerous   siih  parallel  litics.  radiat  in-' frou!    ti 
umlii'.      There  i-,  vt.ll  ano'.her  layer  of  the  sh"ll  which  foiins  its  inner  -',: 
f.u'e.  and  on  which  the  iiuiscle  scars  and  va-e'ilar  trunks  are  impressed 

I  more  than  su-|ie"t  that  the  surface  whi.li    Mr     Salter    descriiied 
that  ot    l)li<,ltlla  ( .]/<iiii)liolina)   n! iiinhpu  \>,   the  corneous  surface    of    tk. 
-.p.-cies,  corresponditii.'  ("  tlie  similar  one  in  thi-."' 


M.  -I  ,   i;r..l.   Sill  v..    II,    l',lit:lill.    \..|,    ill.  |i.   -Vi'.i.    I.  'lli'.ll,    ISSI. 
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li.  I  I  iiiiii.; 


Ii>"'  'liiil;  ,'iviy  siial.-.  ,,f  |;,in(|  C. 


en-e  m  h..  •  Salter's  ,,.„„.,  1„.;,„  .,f  ,)„.  ,,,tural  si.,.,  havi.l.ons  .i.-ur-. 
show  a  sh,.ll  .l.,„r  us  h„.„.  ..  tl„  i:u-.,M  „f  .!/.  ,..,;,,,,.,.,,  -,,„.  ,„,„,„;,,„, 
-.tl,..ou,l,M..„Hh..va!vo.<.,v,.„byS,dt..,.„r;j  to  1  ;nv  .1,11, 'v,'  f,,,,., 
■•■M-  s,w„..  „.  win.l,  the  ,„„|,or,,„n  i,  ,tl,o,„,  .-.  t., .;  ,  th- C  ..nl.rian  .s.-e,..., 
th.».tn,v,.,„„„:l,.,.th.„,h..  0,.,.,v„.i.„.  l:utl).v„is„ns.i«ur,.h.^M..arlv 
the  SUM...  ,,r„|,nrii„n:i.  tl„«,-i,„.  I'.ret,,,,  tnnn.  In  Salt,.,-.  .|„vi..<  •),',. 
■  ■anl.nal  ar...  „f  ,1„.  v..,unU  .ulv,.  i.  |,i,l„.r,  ami  th-   usc-rai    .av^tv   ,.„ 

|.rM|„,rt  11,11,11, .ly    l.iii;,.,-  thill    i„   lliis  .,,,,.,.1,... 

.    '':'"::'■"' -— ty-fJA/,/ /,.„(,,/;,.„„,   Mu-k-,   a,  .„.,.„r,.,n. 

m  t,„._lrni,it.|,„,.  ,.,■.„,,,,-  wlii,.l,«.,H,l,l  ,.„„„.  alin,.t  ui,|,i„  ,|„.  ,,,„.,.  ,' 
•lA  ft.^hj,,,.  .  a.i,l  f„r,„.  lik,-  tl,..  l.itt.M-  hav,.  I„.,.m  s,.,.„  .t.  |„„  ,l,.w„  .i. 
the  Asms,;  ,.,  ,,i   l)ivisi,,n  :;  ,,l  -h,.  St.  .I,,hh  T.-rtar,-. 
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ISLT.      Mr,,,.,  l.„ti.„J.,r;.  I).  ,„  .  Vet.  A.'a-i.  IhuuiL  ,,    1:(2  .  ({,.,.  l.-th 

Sure, )..  7»;. 
i-^3i.    .s>i>,>;..'  /,,,/;.■»/,„■,..  I..  ,„„,  |i,„.|,   .\i,i„^,.,ii  ,1  ,;,,,.,   ^,,._,j  _^  ^^ 
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ISlW;.       nrtl,i.l.,„;,;.lar,.  I):u.,  i;,.„.   M-.v^.   ^,,l.   ..  lab.  xvi    (l.,s    o„    o., 
|S,1.      nr^l,;.l,.,a;..„,,„.:.Xi.....    Il.-i,.    >,|,„.   I!,.,ch.  ,,.    -in,^t,h.    xxxm 

is!)i.    o,;his  /.,„;.■,■/.„■:..    v.ih;.,  Tia„s.  i;„y.  s,o.  r.ui.  .,,1.  ix,  s,.c.  i^. 

1'.  Js,  pi.  xii,  tiLfs.  'J  'f-'/. 
Til,-  f,)ll„winu  is  \Va!il,.iiU-r-'.s  orifjinal  ,h.s,-ii|,ti,,ii  „t  this  sp,.ri,.s  : 
Subofhiuuia.-,  ,m  ,>a,-h  si,ii.  a  litti,"  o,„vex,  ra,lia!lv  uiultilat,..  In  ■ 
■•>uil^Hls■■  r,„.k  ifoti.l  li,„,..~tn,i,-  ,n  l„.cis  „t'  .t;m,"i„ifon,us  sht,-  i„ 
uhidi  iimterial  n,.  other  sl„.!l  |,a,s  bt-.i,  f„un,i.  It  occurs  pl,.„lituMy  ev,-,  v- 
"herc  thfou-hout  several  p,,,.  i,aVs.  [„  size  a„.l  in  it-  .situation"  res,,;.- 
i'!,s.it   lir.st  si-ht     the    pea  .sl,.,pe,!   ent ostra,  an      .\(,,.„sfn.  ;„.,//„,.,„  ,v  ^ 

.\I'-Mi.  i;...,l    Smv.,  ,;.  |;i,r,,i,,.  ■,.!  ni.  i,|..  :i.V,,  :;,;,>. 
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which  oocuis  in  tlic  -iume  rock.  Ijiili  \;iU.>  iiosseusc-  nn  f(|Uiii  odii 
vpxity,  so  that  wli..n  uniti-il  tlicy  vfi-y  much  rcMiTiilih-  the  ^ccd  of  ii  U'rililf. 
'Ihi'  valves  arc  sfcii  to  have  Ijccn  very  thin  in  their  siil.stance. 

haliiiaiis  (IcsiriiJtioii  is  fiiMrr.  and  i-  avtollows;  "  A  sinnll  sppci.-. 
<»  ith  very  .slender  and  fra^'ile  valvrs.  i,enj;th  alxiiit  I  mm.,  am)  ot'  alniiit 
the  same,  or  soinewhiit  {{iraier  iirradth  An  eniiic  specimen  is  raicly 
found,  hut  the  species  is  vry  ea.sily  distiniiuishcd  on  ac(  oiinl  ot'  the 
-^tone  in  whi<h  il  occurs,  as  it  jian  scarcely  any  otiier  .-jiecies  ot'  Teie- 
bratidite  with  it.  'I'lie  shell  is  .suljorbicular,  with  tlie  hase  somewhat 
promir.eiil,  and  a  little  convex  :  toward  the  mari;iii  it  is  sensihly  com 
piessed.  .Siri:!  ot'  undulatinjr  lines,  in  numliei  aliout  twenty,  hut  in- 
definite. Without  a  yoke  (deltidium )  or  cinal  to  th.'  dorsal  (ventrali 
>al\e.  In  the  complete  state  no  traiisver^i'  furrows  iiavi^  hecn 
observed,  but  ilepiixed  of  the  epidirniis  (out.  r  shelly  layer)  the  i:idiatlni; 
stri:eare  wuntinj;,  and  the  shell  apjiears  coiu'entrically  sliiulate.  •11,,. 
true  structure  of  the  hin;;e  i.s  not  riirlitly  exploivd,  hut,  on  account  of  the 
external  aspect,  and  its  |ilace  in  the  most  aiicient  strata,  the  species  is 
suspected  to  lielon;;  to  the  yenu-s  .A'rypa.  " 

Leopold  von  I'.uch.  in  the  work  above  cited,  jiresenl-  us  with  unolhei- 
\icw  <it  lids  species,  anil  from  his  inipies^ions  of  its  form  and  lelation- 
referred  it  doubtfully  to  the  (.'-■nus  Spi,  //.  ,•.      )|is  account  is  ;i.  follows  : 

■■  iioth  shells  ;ire  slij;lil|y  ele\ateii  ;  boili,  however,  have  a  slii^htlv 
depressed  (hollow']  in  ihe  middle  opposite  each  other.  Tin-  mar 
L'in  it  scjuare-oval,  with  sides  slopim;  away,  ami  sli-htly  bent  down  at 
the  liack.  The  hin;;e  of  the  M'tUral  olorsal)  shell  i.s  strai^dit  :  in  the 
dorsal  (\cntral)  \alve  on  the  contrary,  the  edj;es  of  the  liinj;e  are  beiii 
int  \ery  blunt  an;.de.  This  is  the  only  way  by  which  one  can  di- 
'in-uishthe  vabe.s  fnun  each  other,  for  the  area,  which  in  itself  is  vvi\ 
small,  lies  alwjiys  on  the  under  edne.  The  i.'reatesl  width  is  in  the 
niiddle  of  the  leML'th  (transver.se  diameter).  From  S  to  10  radiating 
lines  <:o  frr,ni  the  middle  point  (umbo)  out,  and  increase  at  the  border  •., 
torin  l.^to  2(1  lines  \>ry  tine  crowded  lines  of  growth  cross  these  an^i 
f(u-m  a  very  pivtty  pattern.      I,eni,'lh  to  the  width  as  l()0  to  I'.I. 

This  little  mussel  is  crowded  to^'etlicr  in  enormous  nui,,bers.  Tie  \ 
build  alone  the  alum  shales  of  .Vndraruni  in  .Schona.  Indeed,  l>aln;a!i 
s.iys  that  such  lieds  occur  tliiou^diout  the  whole  of  West  ( o.ttland.  am i 
aKo  in  several  other  pro\  inces  of  Sweden.  " 

'  If  this  species  ,'<alter  ^'i\es  the  following;  description  referring  it  to  th' 
ijenus  Ort/iis  : — 
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\V 
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ihi'-nhcr^   takes  n,,  ii,,ti,.,,.  ,,r  th,.   ,h 


ventral  vaKcs,  t',11. 


ilh'ri.|i,.e    111'.,  ui 
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■11  th,.  ,i(,i.sal  ,i,|,l 


le  twi,  Naive.' 


li.ne  never    hi'i'ii    t'l 


"••cm-   t,,g,. titer  .   hm    1 1,    Lin.l 


II  an  e.ju.il  ,.|,iiv,..\i,y,  .,ii,J  say  th; 


nit<-cl, 


intiii.,it,.s    that    tl 


anil  tr,.ii, 


It  me.  It  is  clear  that  the  S 


.peciiiien.s  wiiicli  lie  ha.  kinilU 


il'Tsal    valve,    th 
J"nii  ,,f  this  s 


\v,.,lisli  vari,.tv  has  t 


o!.,'li  m  soiu. 


If  ii-.ual   sui,.u.s   ill    th. 


-  th( 


us  specifs  the  eardinal  ;ii 


i-es,,nly  f.iinllv  i„,uke,l.      In  the  typi,..,l 


iroi.ve.xity  of  th,'  t'.vri  val 


lor:  and  the  heak 


the  t'oriii  which  Wahlenl,, 


n.,t  ilitn 


luite-  low  :aiHl 
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f  yreatlv,  th 
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til. 


Itiilinnn's  iipsin|itiori  i>n  thf  ntliff  Ijiiirl.  iipplii's  licst  to  ii  \iiri('ly  iilryj'.- 
iif--^.      Ut',  likr  \\'jitilctil)erg,  iijipiais  tiidpsiiilii-  milvt':     \.  alriil  viilvc 

Lt'opolil  Von  I'lucli.  while  ii'c..:;iii/iiig  tl]>'  ilistiim  ,-  ot  tin' two  \iilvi'-, 
iisorilx'^  a  sulcus  to  the  ventr.il  valvi>  whioli  ;tp|uii.Milly  Ims  not  U-en 
oiKervcii  \>y  miy  ntlior  wra>r-.  Willi  this  oxci-ptiun.  his  description 
applies  to  thf  lyp.-  nt"   tin-   speci.'s  :  that    is,    the   .'v.Mily   loniiciilar  form 

with  ,1  short  hini,'!'  liiiiv      Tl xlr"iiif  tiiiniiess   of   th.     slirll   tiiliy   hears 

out  Dalnmn's  reiiuuks  on  tliis  point,  ami  is  assooi.itcd  with  imonspi  uou- 
hiiii^'e  I oeth  and  dentil  plates.  The  internal  iri;ukin:,'s  of  t!ie  shell  pro 
duced  hy  the  iittaclinient  of  the  nuiseles  and  the  ovarian  sp.ncs  are  onK 
faintly  itidiiated  and  often  (|uito  undisiei  iialiie 

.Si-ii/ji'iu-r.  —  'itieii-  i-.  u  wide  \,iriiili<.n  in  this  lespeit  in  examples  of 
difleient  a;;es,  and  in  tlie  ditleieiu  vari-lies.  As  a  luk^  the  youiiL;  shells. 
espeeiully  llie  n'ntiai  \al\es.  are  smooth,  with  only  .slijjlilly  iiiar.  ec 
divei(,'iiip;  iid^es.  In  the  Acadian  exairi[iles  of  tiiis  species  tlie  soulpluriii;; 
is  always  more  <listinet  on  the  dorsal  than  on  the  vential  \alve;  this  I 
find  is  tilso  the  ease  in  the  Swedish  examples,  for  which  I  am  iiidehtpd  to 
Ih  Liiid-ttiim.  As  the  shells  ;,'iew  lar^'ei  the  ribs  hecarue  more  distinel 
and  also  moifj  numerous  by  the  iriterciilation  of  new  ribs  towaiils  the 
niaru'in.  L.  \nii  lUiuh  gi^es  Is  to -.'O  as  the  full  number  ot  ribs  in  th. 
adult.  This  is  the  usual  number  in  the  St  .lohn  exumpies,  thouvrh  a  lew 
show  as  inaiiy  as  .'iO  ribs. 

.Si;..— The  lar;.'pst  example  of  tills  species  observed  at  St.  .lohn  is  > 
imii.  loiix  and  11  broad:  but  l!ro^'|/er  mentions  that  an  example  fioi: 
V'estfossen  was  l").")  x  12-.">  Di  I.indstrom  has  not  seen  any  so  lai^e.  .\ 
mediuLii  sized  shell  of  .".  x  li  mm.  is  by  far  the  most  common  in  r.iek- ..; 
Kasterii  Canada. 

Ihtr'r.dti    onil   l.uralitif.     This   spcies   i~    found    in    limestone    h'litil, 
enclose.]  ill  the  black  shales  of  Division  (".  -i  "  at  Germain  street,  Si    .(olr 
(als.  in  sunilar  shales  of  C.  .'5  '-,  on  Kin;;  Street,  and  el.sewhere)  occurring 
to<,'ether  as  in  Sweden,  in  ijreat  uuiiiliers  and  of  all  A/.fA. 

\  havi'  not  observed  the  Cape  Itr.ton  examples  t.i  \  ary  from  the  al;..w 
description-.  In  that  island  the  fossil  lia.s  been  found  at  the  lo.aliii.- 
named  below. 

Hori'.ori  iiytil  /o.vi/iVy.-    At  'McN'eil   bnxik,  east   of   Mira    riv,  r  in   liai.  , 
C.  3/.;  at   Cillis    i!r(«ik,   on    I'.'a.st    liay   and  at  McLcod    brook,  l!oisd:il. 
probably  in  the  same  a-sis.',  thouiih  iiossilily  in  .\ssi.se  C.  .'5  c. 


V.\i;n;TlKs.       PI.    .\'Vir.,  furs. 


and  /.  and   1  a  and  A. 


Among  the  forms  found  at  St.  .lohn  are  three  which  also  may  bo  lookc 
tor  in  Cape  Br..ton.  vi/,  :   lini'ioid"^.  with  stn.ni  radiating  ribs,  especial  i\ 
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M.Le.Kj  lirook,  Boisilah.,  N  ;.  ^'--''■'-  '•'    A.-i..   ,'.:;,.  „, 
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"    mill.      uiilth   a.i-,,.-  fh,.  .|„.ji 


Iron 


aor(K>  till 


^I'e,   I  mill.  :   widtl, 


lloi-izini  and  h,o,r,ti,, [^  t| 

•oiik,   Hoi.sfiah.',  \.,s; 


ic  ventral  snl,.,  ,o  ,| 


K'  aorsiiiii  o 


ipfrtnic  lr„„i  vcntr^il  to,i,,rsa|.  4^ 
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ic  ,L:ray  >lia!c   oi  As 


-ISC  c. ;;  c-  .-n  .\icf„ 


l>r.  Hoiirv  Hicks 
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«l'<"i'!S   (/)'.     /,' 


mav  111 


n,(v„v,  „,,.;,),  which    is  al 


■specific    with    it,  but 


Wels 


IS  alioiit  thp  .si/,.  , 
li    .specimens  an-   tr 


%ti 


J  if* 

iimcli  ill>ti)iti>(l  III  Iji'  ii-iil  f.if  siitiitui  foiy  1  iiinp.i!  iMiii,  mul  In™  ilesi  ri|iliiiii 
i-  Ijriir', ' 

<'..iii|ur..l  Pint'.  j\V    »'    ni()i;«(.r    liniin-i   1  -I i<-^  i /IJ/rii>/il,,.n  ,V-iri"/ii-iiii),  ir ,i 

<'.iii.s|,,,niliii:^  li(iii/i)ii  in  N'oim  ly.  1  It  i~  .i  lilllc -.iiinllfr,  th"  miiir  wlnitl 
•■xpHiiiis  iiion-  riipiilly  itml  \i  ino  (mi-  liilt' nf  its  Ifnyth  .  if  i-,  ii.it  ili-iply 
iiolrhi'it  hkf  iiur  spiMicN  ,  iIi.hil'Ii  ililliTiiiy  iti  iht-"  K-MfMMt.s,  it  bus  a 
stiiiitiDii  itiiiiiliir  to  tlif  <  injuliiiii  spci-icM.  iiiiK  iii  \i\mv  uf  ln'iii^' slia,  |.ly 
'IitmmI  li.irl;  III  till'  (|..rMiipi.  fill'  sin;r  .  iiiA'i'  t'li  »iinl  III  iio^sIm;,'  iliiit  lii;i' 


>'i .; 


:  :* 


'  4 ' 


l:.|..r.,.. 


*  ''iJli!''" 


Ill  I.I.KiJifllnN     I'.IJI   |M\KV->|~  I'l      Wlii,     I    ,,     ,/ 

lUlll.  N.it.  IlisI,  Sue,  ,it   N     niiinsw  ill:,   vol.   n,  |,     lull,  j,l     siiij,  (!;;».    (.<-// 

Sjii'll  di' ,il„,iit  tw.i  cir  iiKiii-  wlidi  U,  llii-   iiuliT   wlioii    l.iii,'!'  mid    mutl.M 
itfly  CNiiamlfd.      ((riliic    s.iiiptt  li.ii  ..iiliiiyij  itiiil  -tinn^Hy  <  iimi -iiiiiti'  mi 
the  iliiisiil  siijc  liy  a  .sliar|i  \'  !.!i;i|iiil  sinus,      Siiji-M  of  tlir  Miuiiiiii;  Nti(iiii.'lv 
ai-.|i.(|    upwaiil    lii-lwi'tMi    llic  ili.i-a!  nil  I  M'iiti;il  sides,       N.i  dlstiiu  t  k'fl 

Si-nljiiiiii.  The  siiit'iuf  is  (liMisKiiMl  «ii|i  iiuiiicroiis  ruuiidcd  lidj,'!--, 
.  oiicfiilrir  tn  till-  uiiil.d,  witli  ll;it  s|i:i,'es  lictwpcii  :   tiuTH  is  a  sharp,    ruir 

inw    t'urniw    aUiii;,'   llir  i_-icst  (if  nirh  rid^.'  ,    tin-  i  id^rs  iioai-  l| ritirp  .iir 

sliiirpfi    iinil    iiiii.-i-   riowili'd   tliiiii   f.uflit'i-  liark  cm  tlif  wliorl  :  JitTc  tliric 
,»•»■  iilMiiil  tliivf  iti  tlie  sjiaif  ol'  L'  nun.,  Imt  tnwai-ds  the  nioulli  alumt  I'ciii 
Til.'  Iiiip  s.  iilptiiiing  (,t  till'  siiit'iKc  appears  to  lie  a  iiiiiiute  maiiiilal  i.i| 

>'■-.■  — l,piii;fli  t'liiiii  tliH  inner  pan  uf  tln'  Ia:'t  whorl  to  the  lateral  idu'f 
of  the  lip,  JO  mm.  Width  acruss  the  shell  fmin  the  (li)r-iiiii  tn  the  iiinc  r 
Ji.irt  of  the  last  whiirl,   I  L'  iniii. 

llt'ih.Dii  III, 4  liiritHlif. —  i'iiie  ,'ray  ^lialr  of  Assise  (',  ;;  .  -  at  M.i.tnl 
liniok,  ISiiisdale,  N'.S, 

The  clnraeters  of  this  shell  are  uhseured  by  llattenini;  in  the  >liale.  Tie 
uiiiiio  appears  to  Im>  exuentrii',  and  it  reseinliles  B.  'J:'/ir>i,  liergeron,  i>i 
the  Lower  (Jrdoxiiian  of  the  .Miiiitai,'ne  Noire  in  .Southtin  I'rance,  im- 
has  fewer  whorls.  Similarly  to  that  species,  the  iiili;es  on  the  shell  ai« 
more  distant  from  each  other  on  the  upper  part  of  the  main  whorl  th;.- 
towaids  the  aperture.  I  could  not  (h'tect  any  llatteiied  ridge  aloni;  tl. 
keel  of  the  dorsum. 

This  shell  is  dislinet  from  B.  nrfon.  ii^U,  Salter,  hy  the  sleirp  ai.irula 
tionat  I  he  dorsal  line,  and  thestriie  that  cross  it  are  anijulated,  not  ar.heii 


'/iliirt.  .lour.  Ci..!.  .si,,,-.,   I,,.,i,|,,„,  ..,,|,  ^vjv,  ,\i,.  ll:l,  ,,.  .Mi. 
t  .Mi'iiii.ir    iti-il,  |..  '<:■.  |i|.  \,  !i«s.  l.-p,  1.-,.,,  i.v,. 
;.Ktiiil.' n.-iildfiiiu.-  ,Ih   Mii-~,r    \ii,i,ii  -in;,    an -m  i  ilu   I'lai. 
I'.iri>.  IssM.  |.,  ^Ci.  |,|,  ,v,  Hi:-.  Id  .,iii|  n. 
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'■'1,1,'imI,    .■(iii''.iiiric   nili<..»  ..('   ^'i.,w 
>\iniv  of  11  iiiiliiiii,,|n.. 


'"il    i>   iii.ij.r.j    i,y    ,|mi|, 
'li      at    lir-i   lli.T..  ,ir..,ilMUii  t..Mi   in  ()„■ 


■■    ;'i"n  'li.'V  lH.,ol,i..|„ol..,ii-t..i,lt   will,  tl.t'cl,,.,!   ,,,,-H'M 

'r""""    ""■'  '■'^'•"■'  ■''••""" '  "—Mi  ,l,..|...,ir,.al,„i„  , .„i.,„ 

";•■   7^7^l--       '"•'--   M-    -•1..-.    -ui,!    o„   , „,  ,,„,., 

"'""'• '►"•~'"f" 'tth..sii..i;  „„,„„„,  I,  ..|,.,  ,i.,„.,i 

■"-■^  "'''"■" '"■".- .1.,  ...,i,;, ,,,,os-  „o,„  I',..  w.„.,,i.„i„ 


"I'   lln-    IIIDlllIl    t,,    tl,,     i|o.-;,l    ;.;,.,. I 

/^.....„  .,„,//,„,/,,,       ,„   ,i,„.  .,.av  -l,..l..  o,  A.>....  C   ::  .■    a,   M.I.,.,.,, 
111. .ok.  lHii.,|iili.,  NS, 

nn>^,.vi,..|.....,M../;.    A,,;,,,,,,...    S..1,,.,,    ,,,,,,,.    .M..„i.    I„,i„„„,„,. 
"^.1-.       I.  -lilWs  ,„  „.  small,.,,  si...    a,„l    ,M    tl...    v,.,v    .-...iila,.    ,.|,|....so, 
:!..-«„li.     tl,,.,..  ,„.i,„  „„  ,.,„,,,,„„.  „^    ,,,.^^,^  ^,,_,|  ^,_,_^^;^  _..  ^^^^^        |._^^_^_^  ^^ 

';'■' ""V"  '!"'  ^' '""""■•  "  ''■"■■'■^  '■'  ''"••  ■■■"^""    k-M.i    ,.U,o  of  :[ 

'l'-|,f..vs..,|  l,an.l  .i!,  iii;  tl„.  iloisuiii 


iSTI!A(  t)|i.\ 


lU: 


^  Hii  lll\    li;i,  i:i.> 


II    sp. 


i.lli-    \M,     lljh      t 


Jit, 


iiii,.'itcul.u-.  .,!„.|,t  o,,..  .iiir,!    I, 


iiL'i'i    iliaii  u  i.l,.       Hiiiir,-  1 


•I!,'th   ,,t     I 


111      I. 


I'lt.Mlor  lll;ui.'ii|  tl   v|,,j„.   |„ 

aiiti.fioi-  wantiri,-  ,   i.ih,. 


"'    ^■''^■'      ^■il> n..vili.-ti    ,.1,1, 


.n-  -ti.-ii-|ii..,,..,|. 


1110.    tl,, 


M'   -!i-hl!y    l„)iiit...|    ,,t  tl 
'  li^.'il    ill    ill,-,.,.    iul„.|-..l,.,    t,,wai,|  th  .    iiii,:;,.  ii, 
.fciiiii.-^s  a   liif,'li    narrow  rid^...,   t 
li.ilf  its  Ion;,'  ,i>   the  « idtli   of  il 
.'■iigtli,    w|i,.i.,.    it   is 
•iiows  .sf.cial  i-iilo,,.,l 
i."ii;.'  tliis  li.ii;,..      T 


|",-t,.r|o|    ,    ll.!i|,a|    s|,,|„.  sh.itt. 

■iiii.i!    ,. <!-,..      .>^urfa,■. 
■i  till'-,,   tl,,-    .iiitcri,,,. 


'»■-<■  t'l    tiie    .iiiccriof    inaf-ii,,    ,ii„l  abi 


II-  viiu,.  :   ir  |v 


-i-oui„.(l  l,_v  ,1  .r,,,...ll  (.„„iat-:)  tul.,-..-|.. 


I'lai-,.  of  on,.,  wliicli 


lii-'li'-<t    in  il„.   1,11, 1, lie  of  its 


,ii(.   exaiiipli 


ii^ii.'il'on  ilic inoulii. 


ii'ir    1^  il   ii.-iMow 


•■ilvf,  i.\fc|it  at  tin-  liin-p. 


iiiiif;.'in.il   told   .■iroiiiifl   tl 


If  eili;e   ,,t 


•.".■n 


iH 


m 


< I"" 

mtli  ..rl 
.,,,  I.  , 


\t'ri.i»tii- 

Irihf  CtM^,  111 

|i..l„|.nluti 


M 


Siiljihii' .  rill'  '  iirtiK'i  "f  Ml  t'*l  i- fiiar-i'U  ^iiiiiiil'u,  lull  -iiiiiotln'i 
liiHiiril  till-  -iiiiiiiMl  'it  lilt"  iiil:i>H   oni  ti.«;iii|  til.'   Iiiiij:!' 

Si-.n.      I„Ti'^fli  J    nun       vhIiIi   t      i ili|.ili    .il.i.iit        iiiiii     tur  rai  li 

Villv*. 

Ilni  II    flml     h:iU»hltJ.         'Illl-     iMllft'lnll         ^IIl\     lluu-.     <<i      I'.lllll     ('      -    /;     III 

M.Li'Mh  liriKik,  mm    Mini   Itmi,  ,\    >  ( '.riniiiiiM. 

Tlii-.  !«|>ii|i'.  |s  II  link  lii'iAi'i'ii  llryi  I  ■lii'ii  I  Mini  I'll  yrli  lii.i  ,  llio  yi'tnt.il 
h  rill  .mil  liliiiiltJiiit;  nt  llii'  <>lii  il  \-^  ^iiiiiliw  l<<  dial  nt  lU'Vi  p  Inniii.  Imt  til)- 
~li  ii|i,  lii;,'li  riil^'i'  .It   liii-   iiil.Miiii  iiiil  in  iliiliTiMl  t'liitii   iiin   -in  ^il"^  iit  lliil 

■,Tllll 

Il    llllli  I  -   llulH     ll'llllil'l"    Ifiiitl,    I'llii;;;.'.      nl     \\w      '  (  'I'l  llti  ipJUi'   1 IIIH     1 1  ill"' 

('rfliiuli.i'  liiii  i/i)ii  I,  111  it«  liiiKii' «!/(),  hi  •  iilrr  miIm'-,  .'iikI  ill  liavin^  i 
liiijIiiT  ■iriiliir  ridnf.  l''iiiiii  //  iifiuiu,  l.inr^,  ul'  tin'  lli'\  liiliui  liiii»> 
-.loiH' It )r. loMi  inn) I  III  it.',  yiniii'i  wiiiii  .iml  ^liarp  lii;;!i  rid;;!'  iii'iir  iln- 
antiiior  iiiiiiiiili.  Kniiii  ]1.  i>rniii>  r.i  i,t  ijn'  I'ikIdIi-ii  .s  I'.iiiiin  II  ilitl'ei- 
in  il>  ~iiiitllt>r  M/v  am)  <,'ri';ttcr  wiiilli  itml  iii  lutein;;  iiioii' pniniiiu'iit  liilx^ 

■|I;ll.'»|!|T.\. 
Ai.Ni.sii  s  iHi-Ki  irs,  .>iili    niut    I'oNi-ii'i  N(  II -.      I'l    X  \'l  I,  IIkii.  .'•(I  .' 

r.iill.    N;it.   Mist.  S(ir.  of  N.  r.riiiiswirk   vi.l.  iv,    p.  ■J7'>,  |il.  \.  ti^n  f^a  I', 

'I'In.s  t'liilii  ;;ro«N  In  a  lar^ir  -•x/f  lliaii  the  t_V|ii'  a^  tl;;iiii'd  liy  TiiIIIk'I: 
iml  liilViTs  in  scvnal  ii's^M'cts.  TIp'  ii'tuuiiitiim  im  the  liciiil  sliiclil  diM' 
nut  Antw  .1  ni't  «iiik  lu'.ir  tin  ;;la!)i'lia,  Imt  drtaihcd  liii'milar  fuiinw- 
ii|.|ii)>itf  till' |iiistt'iiiir  li.ilf  lit' till-  L,'i'ii"lla  ill''  mil  iini'iitiitidii  is  scHitcl 
liiiiii'  lliaii  Miiall,  spar-i',  iiri'i;iilai  |iits.  i  hi'  |iii^fiTiiir  I'lid  uf  tin' ;;lalii'ii 
i.-i  wi'liT  than  that  i.t'  llii'  Kiimpiaii  tuMii,  and  tlieir  ai.'  ..  •  jal  lulu 
ii'ir  'III'  tiont  of  ttit"  main  lohi'. 

In  till-  (iy','iiluiiii  I  hi'ii!  ail' aUo  ditH'i'i'iiii'M  ;    ihi'  .si  niptiiriii^  iit  llir -ii!i 
liiirt's  IS  si'ai(('l\   111. Ill'  than    sh.illuw,  upi'ii    pits,  t'aiiil_\   \i^ilili',  and  tin  i 
i~  .1  -^111:111  LuU'M'li'  at  tin'  fiid  ot'  liie  laohis,  whiih  iiv«'ihan;,'s    :lii'    rai'hi.i 
luriiiu.      KxainpK's    ot' thi'  pNi,'id'Uiii  showing;  tin'  inner   suit'.u'c,  havr    >■ 
many  as  iiiiif  paiit'd  pits  aliin;;  tin'  ininr  fuiniw  ot'   the  p..sti'iiiii     lohi-    .  : 
till-'  rurliis,  slniwiii^i  iliat  ilnii  loU'  is  c. inipii»i'd  of  luinicinus  somili'-. 

Si-.f.-   The  -hii-l'ls  lit  this  nuitatiun  nt'  .1.  /ri.fchiK   attain  a  k'li^th  .i 
111  I II. 

'  {111.  Siliui-tli.  Ktji^:iii.  "J  iinil  '.\  p.  .".."i,  t;tl.    mi.  ti^r    1"' 

i  Ki.iiifl,  .'svi.nsli  v..tt>ii.-l,:i|ii<.il.:..l    I  Inn. II.  I..I.  s  I,,.,  ■_'.  |..  .s.",,  tiiri  .  h/-.  i'7.  I'S. 

t'l'iiiTi-.  1;"\.  S.T.  ('nil..  'J -II-..  i.'i.  11.  "...  n.  |..  !".■>.  |il.  I.  H'^t.  •.'«■. 


'U  M.A.I.ni  ,|.,.M.,  I--,,,.,,,.,,,  ,',|„    (1,.,,   „ 

A  -in:.ul,if  .■.m.ht,,.,.  „t-  ,....„.,wu,.,M  „:  ,|,„  ,.  „  ,,,    ,|.„       ..,,„.,    ,^  „,., 
"*',">;■'■■••' -'•':"• 'I-.-.V     A,n,.M..  |„.    „    ,,,,,,,„.,,, , „ 

l-.lN  ..f   this   .,„.,.,.•..   „.    ly   ,„„.    |,„„,    „,■   ,|„.    ,1,,,,,,,     ,,,„   „,„,  ,,,,,, 

^""■■■"' '■'""■•"• '■>      ■'■! tv„|.„,.,„  .,,  ,„,,..■.>.,     .,,  ,1 1,..,.^,.    ,,!„., 

.-  -H  ..l,»  ,„„.   .,  ,  |„.,a.  I,.,   ,.f  a,|„|r  |,..,„i  .|,„.!,|,,   1..,  ,.,„.,,  ,,  ,     „„,    ,,.   .      ,  ,    ■ 

'""""■•'"'""■    -il '"-.'•. I.-..,,.- ,...    Kn.,   MM.,.., 

"",""•" '"•"'•-' (■.!.•,.,., in  I..!.,    „,•    ,1,..    ,|..|...||,,  „,,,,.„„..    „„. 

■"•••I"".  tMl...r.|...  .h„«i„,.a  ..„„,..  I,..„.„,«.l,„  I,    ,!,„    ,„l,,.,v|.     I,..|„„u, 

•* ^'"ipl.-.;,...  Ummh    1.,,...'.  ii,  «f„rl,  tin- H.., ,,.„,.„', 

•\   |.:.'Mln.,„    ,    „„„.   I,.,,..,,  «1,.,«,    „    ,.„.,|,,..,.,t,w.U     M„„,     ,„..l„_    ,,,    ^„„ 
M-M..-.,--.,,t  «l.„.|,  .1,..  ,iht..n,„   H.iomin, 11,^   ■,,  j,,,,  ,  ,.|.,..  i;),,.  ,,.,,.,,|,. 

""'"'""""■''"■'     I"'"-     ■"■'"'■'-'■■■HM.iu.   ,,.| .„..1,U,     ,.,.,,      1...    ,|„„.„„.,| 

.it  .Ins  ,„.„.       ri„.  ,„,.„,,„,  ,„,„.    ,,^,  ,.,^,,,  ^,^ ^.,^^^^^  ^|_^^  ^._|^^  .^^^^^^^^^^ 

'"  ;■;  '■'""' ■•'  '"  '"  '•■'^^'  '"■■■   ^ "-■  ^-t  'I..   Mi,,..,.., I  ..,„„|„, ,  ,,,.. 

Iii,-jii,  I-  iilr.  ;v,!y  ,i|,p,ir,^„i. 


Mm      1,1  KM  XM   ., 

I!"!l,   \„,,   Ih-t.  > :   N.   linn,,,.,,-,   .,,1.  n    ,,  -i* 

'Hii-M,|,,,.«linu"..ii„  l,,.s  ,„..,n   i,.,u,.,  ,,.    ,,    ,.nii,l,i:„.     ..,     |    , .„,    ,. 

i,n.l  IS  „r  ,„.ur!\   il„- -,ii,„.  m/,.,    hnt    >■,    ,-    „.,,  ,m-.v.,.,|  ,,„  -i,. 

'"' f'  '    ''     I.K-llis    'if    the     j.v-i.liiili.        I'l  ;.     t..,ni  i'!!  I   nr.t       „,/, 

M..m,.ti„„.s  ,„.e,..-  x,.,,it.T,..|  ,..,.,■  i|„.  .,,„„.  s,.,t.,..,    ,.,    „„  J,    I,,,',    „,■'„",'  .,',  ' 
M'l'>rHlv;i.v  ,liMnl,ui,,|.,„,|itl,.,,.„,   mimT-.     11,,.  m„   ,„h,„.-,'„;  ,  !„■      ,,',„'. 
nf  tl„.  .|,i-|.is,u„l-l,..    ,;,,.„ M,  „..,,:„,„,    ,i,,     ; n„r     !,.!„.    ,„ij., 

I.    Ill   nil,,    l.i   lliillk    It    II  ilili-l..  Ill 
.1.    frr^', ■/,:..    I 


|..  .,:..,■„,. 


Vj'.'.    l.il'     111,.     Mil 


■  />■!, i-hi.i  lUiil    t'l' 


|.,.,'iJn..if  ,1,  lai  ,.;s  tl 


,..|.  .•■   ,,i    i  1...  .-ri. 


•V-i. 


line  i.i  think  tli,-v  i,c|, 


!■■  .'iM  ,„.|.  kii.n^.-.i,  ,1,..  r,,.,     !;,,.,,,„   ,.„.„,, 


'.(''  .,//'    <lnil  /iiCl/lli/  I 


M" 


11     I.IIHl    (i 


-111. I-.,  i;..  I 


■■^iiii,.  writiiii,'  tiic  aiMU..  I   hai..  i,-...|w.,i  ,i  I,. 


i,t'  .^1     .l.,lllis  (V,ll».i;,..   (■..,, Pill, 
'"••,    III    till-    WlllMJw.lKlillll    M 

,'i'.ai  .Miisru.H  ill  .|(.|. 


n,!'.',.,    ul,,,    1|:|..    1,1 
lis*. Mill    *.\..||l,ill,  ,' 


.11,  J'l.,;  .).  i;  \h, 
N.iiiij.l,  -  "i  .1.  ,., 
.  iliiis,   ,,t'  ti.  .  t;,., 


linn    s,  ii.(.t,    I  ii;i 


trai  t)  ..1  11  tiilirrclc   at    f 


I,'    >.\li,.|iii'v    .,t' 


Ti 


lis  iiHili'ati-s  a  ,.|,istw  n'lrtti,in»iiii,  1 


|').:;iillM!n 


ll-llll.    i,(.|  W-.I'li    th,.    I  ■• 


i-  l")in,'  liv   .-illi.-r  111  tl 


ii'l 


1  I'll.'lll    ll.lllls 


l(.lll  t,,   (I,,-   (., 


I'.-,  f    ,.iu;l; 


T!l.    I.o 
*  ',i!l.rll;ih 
\  .III'  Tl'  - 


■oiMiis  to  1)1'  irreater  ;  it  ap)  iMi-  :ils(i  to  sliou  tliat  tin'  Aiufc-iciin  iiiuliili.xi^ 
•sf  iiiilnpcnili'iitly  of  tho  typiiiil  forms,  from  tli.'  I,oiiL;ifrdiit  |iliyliiiii 
.'  iiiiliiMlioii  .-;  siniil.ir  to  tliiit  ;.'ivfn  bv  ',Uf  ilevflopincnt  of  Aiiohh,,  ff,-. 
„,,/,,,</,,    from  the  •  ilcnoid  (iliylum.  /'.  ■.,  a  ti'inli'iny  In  the  i!iili-|iiii'|t'iil 

i|p\  ('!n|,iiii'iil    of   siiriiiiir  form--  at    |iarn   iibir  >ta;.'fs  in  i;('oloi;ical  liistor\.' 

rill'     'iill'i'l-cliri'.S    Mi      IliUt.    y'  /■/;'/'(/(' .    from     .1.     Il-""  it  nsj>,,i"';'li  iirlu^.    -m.- 

tli.-  fiillinv  iii;^r.  'I'll,.  Iica.l  .-hiiMil  ;.,  mure  ,-troii;;lv  .■■.irln'fi,  stiU'i'r  aii'i 
■iiinotlnT;  tlip  py:,'iiliiiiii  is  i.i.n  ri.-cctcd  on  tlii'  postciior  lolir  of  i  hf  r.i.liis, 

tlioii-.'lit  faint  fiii'row-  m.iy  -■iniitiiiii's  lie  traiM-il  on  •uif   side  or    rl ihn. 

It  liiUrr^  iVoin  t:  .■  Ku!o[ii'.iti  typi-  of  /;•'><. V/is,  it,  lliat  the  nii"li.'ih  lolir  tr.i 
v'i~i--  till'  riihli'l,'  pail  of  ihi'  ;"n  rinii'jior  -(".'iii'iii -.  t  lius  inter  I'lpl  m:.' 
ill"  'li'.idioL;  tini'ov  li.luiMh  tlii'Si'  sri;ni'ril-.  ami  it  .lill''?-.  .lis.i  in  ii- 
-ii,i  ii<tli.  still'  -iiieli!-. 

riii-  hiulali'in  v|iov\s.i  consiilrratjle  rcs' nilila:.' c  ti.    A.  pri  nf  /i.~.  Salt. 
Hut  .■~ahi'i  i-  riMj'liatr  ill  st.atin;;  that   llirii    ai-i-  lo  inarL;inal  ,-pini' (nf\a'i 
I  iiciiss  t  *.■  of    ili.-^i'    lijiiii's    -.'\\it\v    Niiili    slli>ll•^.  -  pcrhaii^    there    aic    twi. 

-|.e<  jr-  iiirltiileil  unilei-    .1.  j,r^iif/,s,      The  lii^ure  ot  .S.alier  ss) ie-.  '.vhiei, 

eoni"-  ii"  ■  est  ours  i-  1-  i.f  plate  •">.  Imt  in  tli.ii  the  tni"T';ie  on  liie  -ia 
oei;  I   ^     lepi-i -enle.i  a-  elone.ate'l  ,aii'l  res' in:;  i  m  t ',e  inalilie    of    the    niri;. 

"lie,   ^^  hi!e  in   ill"  ('ape   hre'oii  f'.rniit  iielon.-    eiiliicly    to    the    .anietioi 

ia;n;'  II'   ni-  -oniile  of  the  neon  lone. 


A'.Nostl  s,   ef.    l\lLol'\(;r,  Tlllllli 


'•.'/■•''■/ 


■//./'.  'rnilli,  .s,eri,u'.  (o'ol.   I'mler-ok.  .^er.  C.  No     |J. 
•J'i.  l.ioje  ii.  li-.   ]:>.  . 


.\   •.||,:,1.' 


pyL,'|iiiuiii  tnat  i;oir' 


spends  to  'i'lillbere's  lii;uie  vf  thi>   ~pi 


'.v.i-    found    In    .r--- eei.ition    with   the  oi  her  tiiloljites  of  (tie  I'eltura  l''.ii:ii 
,at    i^ei-oiiii.      'I'll''  pu.-teriiir  lolio  ot    the    raehi-    is    (piile    obliterated,  in 

iven  -howiii-  the  little  M| m i   ■  aeh    -id"   of   the   front    of    this    loe, 

-hosvn  in  'l'unberL:\  li;:ure 


iinple  ,-  sni.ill.     not  more  i  h 


an  1  wo-third-.  of  the  leii_' 


if  1  he  1  \  iia-.d   fori 


//<;  I.:, II  iiiirl  lirci/i/i/.      1 11   a   ihiii  Ii 
bav,  \  S. 


Hand  f3/,  at    K 


llol'      r.;ist  lia\ 


lit' 


S.  '  .  Tuie     II"}     Sue,  (  '.oi 
M.-ii,,  lle.,1.    Sun.   (..    Itr 


-  r.    ;i.    |,|,.    1  |e.|  IS, 

111.  f.  |ss,  |,!,  1  air--:!!!'!  lln,   and  pi,  .'..  In 


.aid 


*  v._ 


Iti^^' 


iU 


2:.':) 


t.    Ay,,.,./,,..  .),.,„/„.„.,    >,,,     ,/,,',,„         . 


"■■  Hi.  -■.•,■    n. 


A    -Pjl.il    Ml. .(.„., 


r    '".  i'l    \  :i,  li-~. 


•'  ain 


I'"''"''  '"■  'lie    l.nn!.;.l;,s  . 
•"    'I-    IVitM.,-,    I.,.,||,y.,„      \1,.\,,,1    1, 

''"■'•^•"■t  '■'•■■-■l..,i,,,,ii.,„.  l„,l  ii 

'"'■''■"/'(     ;  .•11.,!  .)v.-..«/,,vv'/,v\,,.',„. 


'"■'^  •■'  'I'-    -"^w-   A; lus, 

li  i    I,,.,  i,„ 

■    •  '■■  •     !  \ ; 
'■■  /.■.  . 


il'l-"'      'Iv    |i|-,.-,-lA,,l 

■     '"■    A-!, ..-In,    I,,,,,   III,. 


II''   M-.  T  II,    !;,,, 
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Tliii  ■  i-  ;i  ,::i.iri)\v,  -;linip  ;<etiiil  spin.',  cjf  iinUnuw  i.  Irii^i'h.  |ii..i'ctiiii;  I  ,i.k- 
.v.-ml  iVdiM  llii>  DuliT  aiii,'Ii-  of  till'  rlicck. 

Tin-  //lo/vrr  has 'Liiinn  i-in:^s  wiili  Hiii  low  [di'iinr,  li;i\  ini;  -ii.irp  Imrk 
waiii  .urxnl  I'oiius.  Tin-  llioiiui.  linus  Iim\.-  i  rian',Mlir  lolirs  at  tl.- 
111;:.;'  .-nils  and  a  iiinli;i!i  Milnii  If,  liko  t  in' orcipiial  riii;;.  The  ]ileu!:- 
Iiavc  a  -har[i,  ol)lic|ui'  fiurow.  rxtcniliii^'  to  tlif  ^Piii.iila'ioii. 

A  In/ju.-^tDiii-  ~u\i\«)-^<i\  (o  Ih-Ioiil:  'o  tlii- ^jv  c-irs  liM-,  a  lari;f,  ir,  al  ;uiti'iic'i 
luiir.  naiiMwcr  licliiii.l  ;  ;iii  uplnnn'cl  iiiar;;in  ImiiliM--  it  at  llir  sides,  ;,i|t 
at   tlie  iiarj;  is  broken  awav. 

Till'  /.'/7-V////„.  l,;is  lAo  well  marked  riiii;s  to  the  lailii.-.,  e  i  .mm 
iiiount' d  li'.-  a  tuliereie,  and  a  |)ostpiior  loiie  wlii.'h  is  ohscurelv  divided 
mil.  two  -oiiiite-.  The  side  lol.rs  have  two  t'.ijiitly  marked  rib-,  w;l!i 
d  Ji^oiia!  U'l  Olives,  and  t  e  borders  ot  the  side  lobes  are  ik'tl  e;ied.  A 
small  baekw.ii-d,  imtwai.l  |irojectiiiL;  -pine  is  pkieed  at  t)ie  aiiter  or  eorii.  r-. 
on  each  side. 

Sr.ifpt.ir-. — The  are.i  in  tVo.it  of  the  eiab.'lki.  i-.  oriiaiuenteil  wit.i 
forkiiit,'   and    ana~toiiiosin'.;    raised    lines,    raiiiatiii-'    toward    tlie   anteii..;- 

margin.     The  i;labella  appears  .iiiinoth,  but  under  a  sti i:  lens  i.s  seen  to 

lie  iiiinutfly  ptinetate,  or  even  ob.ri;relv  reticulate  willi  lai-ed  lines,  T|,e 
movable  rlieek,  like  the  area,  in  front  of  the  ;,dabella.  is  ornami'nted  with 
distinct  raised  lines.  L;i\inu  a  r.  ncuiate  surfaci- :  tow;ird  tlie  mar'in.i' 
fold  these  line.-  are  foikeil  ;iiid  directei*  outwards. 

The  letii  lilatioii  of  rai-ed  line--  is  more  di-tinct  on  the  interior  than  <'■! 
the  e.\;,rior  surface  of  the  te-t.    .\  similar  b;;l  f.iint  reti.  ul.ition  is  vi-ibi' 
on  ihe  f-'oiit  h.ilf  of  the  lived  chceL,      The  suitare  of  tie-  uhibella,  si^emin. 
.11  Mith  to  the  nakeil  cm-,  -.vhe-       :ewed  with  n   ien,  ap]iear.,   to  the  fann. 
marked  with  scaltered  pits  or  .l,piess:niis.    The  front  and  lateral  inai-ein 
fold  of    the  h(Md--li,elii.    when    viewed    will:    a  s!  ron;;'  lens,    is   seen   to  i; 
minutely  stri.-ite  lenirlhwi-e  of  the  loM, 

>■/;".      Tl;e  h.  ad  shield    li;;.iiefl  is    not  the    full    :-i,-e,,f    this  ,>peeie-.  ;. 
some  [ileuir    sli.i  ■    th,-it  ii  eiows  lo  .-i  si;^.-  one  cpiarter  !on:,'cr. 

Il.tf'r.:,,  iiii'l  lnr,,r,hi.  In  iiaic^tone  of  Hand  (',  .1/.  at  Escisonie  sh  .;  -. 
K.ist    bay.  .X.S. 

This  species    is  e!o  ely    .illied    to    I'.  ,i,nn>h •: r,' .    An:,-..'    from    uhic',, 
difTcfs  in    the    follouin-    lespe-t-:   Tiie  area   in  front    of   the   liiabell,-. 
wider  and  more  si,-,, n^dy  arched.  , and    the  li.xed  ch'ek  is    more   pointed    i 
ihe  posterior    outer   annle.        n  the  free    dieek     the  rim    i-  mon' stroi.-.   . 
arched  in  front,  .ind   has    le-s  width    behind.      The    |oints  of   the   tlioi 

l'Ml;o,i,t-.|.  Sen:,!..  |..   f.i.  |,1.   vsvi.    li,...  ii,      ,\1m,11ii,  .\r.-|..(-ai-.-.    .M,,!,.  i -.:-   ,\   \\.  : 
.■sl.«M|, ,!,,,.    IS'IS.   |,.   L'.-i'.l-   r:,'l.    I:.',    tl-..    I,;  i,l,.|    1... 


'rjiii'Jt^^M^-.i 


have  .ubercK  o,,  in  son,,  c.sos.  spin.H  .,„  ,1,..  ,.;„««.  Th..  pv^uliun,  l.as 
a  .n.han  ...rde  on  each  of  „,e  M.t  two  io.nts  an.i  Uu-  -nali- „U  ^ 

.  «4„ch  only  one  pan  is  known,  .,.e  directed  outwanl  nUhe^i,.,.L.^^ 
H,ud  Inoi.o,.  ,.e.,,...t.s  th,.  two  >pec„..s,  in  so  far  as  con.paris„ns  .an 
be  made  with  tho  ,n>:     rfect  nmt.rial  obtain..).  a>o  n.uch  alikL 

This  species    is  .iis„n.uisi,e,l    (n.u  /'n.fo,,./n.ra    .v„„fh„rn.    var    Mm- 

'::  r  'i : '"""' "'""  ^ "'"" "'  ^'^^  ""^''"■"^''  '-^i  "'v  i-  broad..,. 

py,,d-.,n    w,th     ewer    ,,oin,s.      Fr„.„    /- ,;„,/,„„    ,,  ,.,,^    ,;,.     ,, 

chfiers  ,n  the  arch..!  anterior  bord,.r  f„l,l.  and  narrow  ,ixe,i  ch,.ek.  Fron. 
L'T'-.T  ''"'T''    '7-  "'■'"^^'"•'    ''•'■"'-   i-'i'^    sh..rt,.rpv.i.liun,..f 

ns  n,or..  ,|uadra.e  ,.lah,.|la,  and  in  th.-  tubercles  on  the  rin.-s  of  the  ra  hi< 

^     the   py.,duHn.<      rr.,„>  /'.  ,,.,....  as  shown  by  M„i,„r.  and    M„l|er   ,n 
heab.en-,.otslr„n-;  r..ticula,ion  „n  th..  snrfa,,.  „f  ,he  llxe.i  ch-.e.,  ^n.l    ' 
he  fewer  jo,nts   .„  the  pyj^i.liun,.;,      F,-o,n   /'.   „c.„>/..n,    r.s   ,i..ur,.d  l,v 

these  authors.  „,  the  a.eh,.d  ,V„„t  of  „,e   iM.aushiel.l,  an,l  in  ,h,.  ^resen.;. 

"t  tul)ercl..s  ,,n  th..  ra.-liis  ..f  thi.  pyf,'idinni.** 

l-Vo>u  /'nral.„/;,„.//a  I'lnnH;,  Salter,  a.  Ii:;,ue,l  by  F 
differs  in  its  arclied  front  mar-in,  hroader  glah..lla'  ,lil 
fnrrows.  an.l  in  ;M,ss..ssing  j.y-i.hal  spin..s.T; 

Ifituwe  not  tor  the  pair  of  marginal  sp,n..  at  ,!,.  f,.,n:  .„rn,.r  of 
the  pyguiunn.  tins  sp.-ci...,  from  the  ,latten..d  si.i,.  ioh-s  of  ,he  ..yddiun, 
and  ...her  .e.aur,.s,  wouKi  fall  under  l!r„,.e,  s  .ub.,..nus  J'arabo  h^Ua     ' 


I!.  ' '.  I!eed,  it 

l.'rinLr  ''labeliar 


l'\liAI!liI.IXi:i,I.A  .'  Ql  AI.1;aTA,    }'1.    Will,    tiiT.    7. 


iniii.  N;,i.  iii-t.  s.„ .  Ml'  x.-u  r, 

Mid.lle  piece  .,f  the  hea  ' 
marginal  fold  narrow  :   wi 
of  the   length   ..f   the  i;lab. 


d  ^uhtrap.'zoi.ial  in  outlin,..  Anterior  I 
fnmt  ar.-a  ..l  the  .'h.-.-k,  .,ne-f.)Urlh  ,', 
.abi.lla  .jua.lrat..  in  front,  an.l  a.  wi,!,- 
tl,en,  as  as  length,  l,u,  cons.aerably  „arrow,.r  at  the  post..rior  furro.v 
Fost..nor  ami  secontl  furrow  dir.-cted  backward,  ami  .leeplv  i.npress,.d  in 
the  otiter  thtra,  but  not  reaching  the  tnargin  of  th,.  glabella.  Kyelob.. 
slightly  ..levated,  extending  opposite  the  tw„  ,■.  .t,.ri.,r  furr..ws  of  the  -da 


•llarM,, 


^W.H„y.  s,„.., ■,.,..,  .,,1.  „.„.,.„,,,:,,.,,,.,;„,  „^,, 
ITivms.  Iv.y.  >,„..(■;„...  ^,A.  ix,  p.  .-,1,  ,!.  ,i,j.  lii,-.  ,;„,• 
X  l>i,.Niliin.-h.  Kiau-.ii.J.ai,!  ;t.  |,.  |,,I.  ,,,i,   ,    fj^,   m/ 
S  I<i,.iji,  p.  leC.  tiih.  14.  14.. 

Oni.  .Vo.n.iru-,/,..n,t,.  St..,  l;l„,li,i,  1  ji;;.  ,..^1.  \-<   „„, 

*"■  I,l,-m.  p.  ZM.  taH,  IL'.  tii,-.  |.,  and  \.,. 

IM;,.,.I.    Maj.'.       N™    Ml.   ,l,.,-.    :•..   K,,|.    ^11,    |,,   .•(,;;     ,,^.     , 

\X  Il,i,l  11,. w  s.  I.  ii,.,..  n.  v,.i.  Ill,  p.  :iii:.,. 
!•") — (■    u. 


k'il 


I-;  } 


<'oin;.;iT< 
*rtli  .ilh. 


belU:  ocular  tillet  l)ioii(i  niid  indistinct.  Fix.'il  ,  hoek  tiian-u!...,  iilraul 
iis  wide  l^liind  a.s  the  length  of  tlie  dorsal  suture  b.-hind  llKM-yciolR..  Thi' 
posterior  nmrKinid  furrow  is  fainiiy  niark.d.  Tlu'  dorsal  sulur.'  an-lies 
outward  in  front  of  tl,e  eyrlobo,  ami  b  hind  il  ^oev  dirp.t  baokv  ird  and 
outward  to  the  posterior  margin,  and  in  that  pan  is  nearly  hi. If  as  Ion',' 
a^jaiii  as  the  cord  of  i!m.  ..y<'!obe  and  anteiior  part  of  the  sutui,    to},'ether 

The  pleune  are  ion-  and  narrow,  and  base  a  sharp,  deep  furrow,  which 
IS  nearest  the  po.ierioi  inarKin  :  they  are  shaqily  bent,  and  pointed  at 
the  ends  The  rin-  is  pushed  up  in  the  middle  into  a  pseudo  tuberch', 
such  as   is    common  on  the  occipital  riii-  of  species  of  this  f,'ei,ii,-.. 

S,„//,/„ni.^\  row  oflainti;  marked  tul,er(Ie  like  ■-wclliti-.  are  found 
alon,'  the  hottoiM  of  the  anterior  niari,'iiial  furrow.  The  middle  pic-e  of 
the  head-shield  in  all  i>.s  parts  apjiears  smooth,  e.xoept  for  a  minute  puiic- 
tat  ion. 

.y/-.".— Middle  piec'  of  the  head  shield  '_'.".  mm.  loni;.    It 
at  the  anterior  and  about  4U  at  the  jio^terior  en.l. 

//frr.,,11  ini'/  /nva/ilfj.-~ln   ;,'ray   shale  of    As.si.se    r.  ;{  , 
brook,    lioisdali',  N..si. 

This  species  is  near  I'nrahnruiella  liinilis  of  l!ro>r;,'er.  It  lilh'rs  in 
its  longer  and  more  quadrate  -laUdla.  The  li.ved  cheek  also  is  longer  and 
the  eyelobe  Ic.-s  prominent.      Apparently  also  it  is  a  larger  .species. 

l-'rom  /'.  riiijux,,  „f  the  same  author  it  is  distinqui-hed  by  its  more.,uad- 
rate  glabella  and  by  a  different  arrangement  of  the  glabellar  furrows.  It 
resembles  this  speiies  in  the  possession  of  a  c(miparativ,ly  wide  area  in 
front  of  the  glabella.  The  glabella  so  wide  in  front  (one-seventh  wider 
th.m  at  the  postf  ior  lol)e),  recalls  that  of  C''/n/o/;(/y^  ,/;;r>V„/„,  Sars.,  of 
a  similar  horizon  in  .Swe<leii.* 


'•"i  nun.  wide 
at  .McLeol 


"Haral«,lin,H,i 

d.   lilnili- 


P.\I!.\HOLIXKLI..\   {])  cf.    I.IMITtS.    Pro" 

The  middle  piece  of  the  head-shield  of  a  young  indi\  idual  which,  by  its 
form,  agrees  with  the  figure.*,  of  this  species,  given  by  Profe.s.<or  Hro-ger.f 
was  found  in  these  bi-ds.  Only  one  example  was  met  with.  The  size  of 
the  shield  is  2\  X  4  ^  mm.  The  interior  of  the  shield  siiows  three  pairs 
of  furrows,  a  strong  ocular  fillet,  and  a  well-marked  eyelobe. 


*  I'ie  SiliircHclK  n  Ktaj,'cii  2  imil  3.  \>.  14.  tal'.  .'!.  tig.  ;). 
<  iliiil  p.  Id-.',  till),  iii,  fig».  2  and  !. 


riuikffli^ 


Si-i.  KHociMH  M,Mi-.  IYk , ,  „Kui.      Pluto  xvii,  ti:^..  :„--,: 

,  ••"""'•-I ;""ii'—^  th /,/;,.  ,,:,.:  ..r,h.  ,.,„,  ,^,-„,,,^  „.^,,  ,^, 

.-■..■,.....,.),  .,n,„,,.i,.,.  ,,.,.iu,  ..,.,,„  i„  ,,,„ ,,..,•,:;■ 

1  Hit.  -i.ii.f  11,1,       iii-'oce.|.it:ilini-isi,;,rn,w,-f  lli.iM  ||,U  |„1„.  „ftl„. 
t'-t.'no,-  ,l,,boll„,  a,„i  l,e:u.  u  tul.e.do  .at  th.  ,ni,|,lle. 

The  nxod  cheek  is  M,u..l.,l,..wn    in    l„.hi„,|  a,,.!  ,h,.,.  .u-ch,.  ,I„wn-.    u.i 
.   .     .n,t..,.,     to  th..  po,..n,„.  ,„a,.,in.     Th-  „■,.,„  ...'  th.  ch-ek  is    ,„ 

■!-..  th.  ,.„™V.  c^,.,.^.  i,  ,u,a,.h,.,l  th..  hu...,l„l,ul,„.  ....,  ,,,..,.,,  ,„„,,„.. 

...^    ot    th,.    Che...   ,  th..   che,.k    .    pn,l,„.,..,J.utwu,..l-in„!a,l,u.pi , 

-'-.nual    ....       ,h,s    s,,i„„,.    ,.    ,,„j,    i„    „,^    ,,,,__,  f" 

.-■kus..,,   a>.,|.,,n.,.sh.,.kwanii.a,...,u,a,.a..hat,is,,hu,    1      , 
tw>e.x,n.M,„y..,.c,.:„es  neatly  .sfai^ht,     ..f,h,.tw,.  nhs   ^h.Vh    trave  J 
.  .  .....  .s  an  oxt..,„i,,„  ,.,   th,.  p„st,.,.ior  ,na„inal  f,.l.l,  an.l  th..  „.h..r  isa 

I  ..>lo.>«at,o,.  of  th.el..vate.l  ,ni,l,llo  pat-t  of  ,h,.  ..h,...k.    Th,.  .hutet,,,!  an.a  ,■, 

|.-e,..,.,..„.,.,ina,f,.,.,s I  .owa.-.i,  „...  tip  „f  ,h,.  .pi„,.,  nl:    ,        ! 

..ply  than   the  ar..a  ocupiclhy  the  ,.ih,s  :  ..f   th..    ,!a,    an.as,  the  „.,„.,. 

;  '';•":■;•'■''  «"  /"■  "Pl--  si.l..,   a„d  the  ,nn..,-  one  som..what   cnwx   on 
tl.at  sKl,.,  especially  t,.ua-,l  th,.  has..  „f  th,.  spin... 

A  young /,y/Wo,«.,  i„,p,.,.fect  at  the  front,  which  may   l,el.,n.-   to  this 

^h!;r,f   r.'    "I^^^^V'""'"'   "'"^'^"''^^^'  ""'••'•'"'■   '"'- -tending  tw„ 
'i-.ls  of  .ts  length  :  an.l   an   e.tctfcling,    .,.„■.,   .Impressed   po-terior   ,..h.. 

;:rs' wsiii:  ■""' ' ""  "^'^"^'"""^  ^  •'""'  '^•'^'^^  ■■'-  — '""'  -  '-■•'-■ 

The/.y^/,/^.,„oft,,i,,p,,„,i,^,.^^,„^.  triangular,  and  has  a  siro„,. 
oh  onical  ra,.h,.s  of  thf..e  .segments,  the  third  nearly  as  lo,v-  as  the  tw," 
.-.ntertor.  These  latter  have  each  an  obscure  lohe  at  each  si.l.":.  T,  .^  si  1 
lobes  are  narrow  triangle,,  with  a  tub-.n-le  a,  each  ante.-io,.  „ut-.r 
--•ner.  Thet^e  t.s  a  distinct  but  narrow  border  fol.i  at  the  si.les  an.l 
posterior  end  of  the  pvgidiuin. 

*"'/>'";-^-This  is  excee,lingly  minute  and  Hpp,.ars  to  consist  of  verc 
tme  granulations  with  a  smooth,  shining  surface  on  the  front  lobe  of  tli'e 
glabella;  this  part  of  the  glabella  =lunvs  occasional  ,scattere,i  small 
tubercles. 

15,',-c,  K. 
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Sitr.^  Longlli  of  tlip  mifJdI.'  piece  of  the  liead  sliield  3  iniii.  width,  o 
min  Lon^'th  of  the  moviiM..  cherk,  .'5  mm.  :  width,  exclusive  of  thefreiial 
spine,  L'J  ram.  Width  of  the  i,'enal  .spine,  2J  mm.  ;  lon^th,  2r,  mm.  Lenyth 
of  the  p)Kidiiim,  U  mm.  :  width,  J  mm.  I,ciigth  of  a  younj;  hxpostoiiie, 
1^  mm.  ;  width,  1  mm. 

Locality  and  /('<;'/:rn(.— Limestone  lied  in  C.  ;i/-  iit  McAdam's  .^hol•e, 
K'-oii.sonii',  Cape  ISreton,  N.S. 

This  form  i.s  ilistinHui-hed  from  the  mutation  CannAn'ia  of  S.  a/u/nn, 
found  in  the  upper  Caiiihiian  .-shales  at  ."<t.  John,'  and  from  th-  lype  of 
tiiat  species  'jy  its  Ion-,  Hat  and  very  wide,  falcate  ^.'cnal  ^pine.  It 
agrees  nearly  with  a  spine  and  five  clie.^k  liguied  by  I.innars.son.  liut 
not  referred  to  any  .species.  The  cheek  portion  of  ,S'.  Flelrli,,-!  is  very 
small  compared  with  the  spine,  which  is  stiffened  liy  the  two  ,harp 
ridges  that  run  along  the  middle  :  these  ridges  ooc  upv  ahout  a  thinl  of 
the  width  of  the  spine,  the  rest  lieing  flat. 

The  pygidium  of  this  species  dillers  from  that  of  the  type  of  ,S'.  alntiia 
as  figured  Uy  Linnarsson  in  the  possession  of  narrow  .side  lobe  ^  (alioul  as 
wide  as  the  marginal  fold;  ;  tliat  author's  figure  gives  no  side  lobe.s,  the 
marginal  fold  bi'iiig  in  contact  with  the  rachis.t 

Fnrnumbers,  this  is  the  dominant  .species  in  the  trilobite  bed  atMcAdan: 
shore,  a.s  will  be  .-.  .ii  by  the  following  proportion  of  forms  found  on  fi\.. 
S(|uare  inches  of  surface  of  one  of  the  layers. 


<  ''iln|..i,;i!i\ 


Sph:erophthalmus  Fhtcheri .'JO  heads.  24  cheeks. 

Agostus  trisectus,  chiefly  the  nmt.  poiiepunctus  i)     "      ]    pi  C  pyg. 

Ctenopyiie  pecten 8     "      :i  cheeks. 

Peitura  scarabeoide<  | 

I'arabolina  Daw.-oni 1 


4  pi.  1  pyg. 


S|,i,;,.,,,|,|, 

ttl:illiiti- 

.ilatii-. 


All  the  heads  of  Sp>i:erophtl;dii. US  were  not  counted  ;  several   were 
small  that  the  generic  characters  were  not  wall  shown. 


Sl>H.KH01'HTll.\LyLS    ALATLS.    Bocck. 

1838.   Tri/obiteti  a/nt>ix.  i5oeck,  G;ea.  Norveg.,  |i.  143. 
1848.   Okiiuti  humili^,  Phill.  .Mem.  (Jeol.  Surv.,  vol.  ii.,  pt.  i,  p.    5.j,    fig 
4,  5,  G  and  p.  347. 


*  'I'rans  Key.  Soc.  (':iii.  vol.  xi,  wc.  iv.  p.  li)7,  pi.  vm,,  H>,'«.  \U  and  '..  li>..  .ui.l  ',. 
t<;i"l.  f'liviiintr,  i  iStciekliclin  Furhancll,  Issa  \,,,  liii  |!,i,  \,,,  |,  ,,   'if,^    ^^ 


^*^. 
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IJrit.,   vol.  Ill,  J,,  .'ioi',  t,   v.,   (ii;.    Ij  ■>         ■. 

^       "'"'^"""'  ""■'■'■•  "I- til.' original  tonii. 


Ctksoi.v.k   ,.,;-n:v,   S.;,.,-.      ,,.    \  VI  I.,  F„,  ,  „  „„,  ,      -— 

1-'^   <^A-;.w.s>,.,,       ,,w.,.,  ,.,,^  M,.,„.   ,;..„,.   Sin.   K 

I'l-H,  v,,l.  Ill,  p.  ;i(.,i,  ,.  r,,  ,i„s   -i   M 

IH'M.   ^V..,vV^/'V'-.''-,T,.ans.   I!,,y.So,..Can.,  vol.  ix,,p..s, 

ThLs  spcci.-.  wliicl,  was  only  oo.iln.ullv  iv,  o-ni/,.,!  I  v  f 
"■■-tone   li„t..!,   of   ,i,..   l,l...l   .:,, /,    ,  t   "       V-""""""""" 

•"■"';- ;'-'n-. u,e  .„.,..„ ii,..a:..:i;:.„^y::::,;:"'',7- 

l..Tllllur  helTiMy-no.iPlil;..  rirhi.  ,,r'  if.    1  1  ..  v  ..p,    l„ ,  ton.       Jl„. 

" -- .^ '■■'•l"-:::::::ct^::::r:!z ^r- 

sson  asserts  th;,t  the  s,. '.,i..nt.  of  tl,.  ■  i,!  .  '  1       •      ,  '""'"'" 

^;-^-"'-'--- 'ar/ ;;;.;;;:;:;;:::;;  :':'r':;;;::'-''';7 

>!""■«:  y»^t  th,.  r;H,is  ,„Mst   1,„.  stro..^v   cPOKMit,,!  '•''"''■  "^  th- 

■"^-iU-,!y    t   win,    wlu.n    no  o,    ;;'.'';'•'■'•    'V' '■-■^    "'■' 

ivc...'ni/.-ii       Tin.    „•.  .'"  1   """""'   Hi«  py-idinm  o.ui  hf 

f:.:i:;::;i ..  :,  .:7.::i;:;^;"^^"V"  :'■" ''"  ^"'"  ^"-  ^""-^ 

V  rou-h  coov    ,f  li  '•"""-    '"   ''"■"■   -lend-rnos..  l„,>n   l,ruk..,i  off 

This  spooios  is  ,,nito  al.uu.iantiy  niin^lo,!  will,  V"  r., J, f /,,,„,,..  .y  , ./      ■ 
-  surfaces  o.  the  biuiniinous  li™..,toneat  the  KseasoL  ...ore.'     Al^^:;  ir.::^-"' 

S|»'CilN, 
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^H 


the  full  jifown  fMiriipl.  h   narvi-    wilh   Sulttir's   iiiilu-iitioii  uf  llic  si/r,  liul 
lyer  iieud  nliidUis  are  touiul,  ihiit  doMni  it|i|>t<iii'  ti>  ilitl'or  issei 


sioiia 
t'roia 


tiiilly  t'roia  the  type  :  tlicse  Imse  a  inidille  piece  tii  the  head  !<hi'  Id  tliut 
is  ."i  X  G  liiiii.  measured  at  the  axial  line,  hut  ;l  x  7  iiiiii.  at  the  lon);e-.t  part 
iif  the  fixed  cheek. 

All  the  pjgidia  seem  In  li;i\i-  Keen  hrnkiii  up,  and,  ar('    rare    loiiipared 
with    the    head    shields;   three  or  tour  examiiles  of  tin     eoiid)  like  raehial 


part  ot  the  tail  shield  were  .seen. 

The  youn;,'  (or  a  small  \ariety)  differ  I'onviileralily  tVoin  the  larger  ones 
ill  the  form  of  the  jjlabella  ;  this  part  is  ])roporlioii:itelv  shorti>r  (wiiiili 
for  ,1  larval  (.'ondition  is  unusual)  and  the  front  lohe  is  rounder  ami  more 
|irominent. 

Iliiriio)!  mill  hhtilili/. — The   liniestone   lav  rs   in  the   liottmn    of    daii'l 


C.  ;ii'-.  at  R- 


shore,  Kast  hay  N.S. 


l'i;l.rn!A  sf.\i(Alii;niiiKs,  Wahlenh 


I'.ltiU; 
-I  III-;, I.. 


isji  i-:„t, 


tiiiis'rarili'K  siara'i'iiin 


/■>:   Wahlenh.      I'etrif.    Tell. 


t.  I  li.'.   t. 


IS-JJ  J'in-.i'ln 


■I'O 


i'„-o!ik^.  I 


roni;!!. 


I  list.  nan.   des   i-ru-t.  foss. 


t.  Ill  li''.  -1. 


ls-.>7  iir,.„. 
1810  /:/l.. 


•  hr, ,[,(.■,,  Dahn.   K.  Net.  Akad.    Ilandl  |- 


,r„;,i>l"i,  .Milne  i:dw.    Ili>i.  nnt.  d< 


c-rusl.  toiii.   Ill,  I' 


Ul. 


IStT    /'  hir"  .^rfu-'ilnoiflf-t,  Corda,  .Mono;;,  iler  iMiliiiiiseh.  Trilohit.  p.   127 


t.    VI,    ll".    (iS. 


l>r,C,  III. 


n'i-  't/'/rri! 


t. 


I..,, id..;   .stiilt.    Mem.  (I 


'ol.    Sur\ 


<;.  liiit. 


vol.    111,    p. 


issii  r.ii 


ti  I'll    ..I'lirn 


/,.„;./,...,  w 


nil.,   :  ran-.  Kov.  ."^oc 


L'aii.,  vol.  iv,  p.    1 1 .' 


>l.   \  iii,  p.    I  L'Ci  ;    \r|.  ix,  p.   ").'!. 


This  chaiiii-teristii--  sjiecles  is  that  l>y  wiiich  the   piesene<'   of   ('an 


rocks  was  tirst  reeogni/ 


(1  in  Cape  Breton.       It 


■urs  at    .McNeill   1, 


east  of  .Mira  river  and  also  at  the  Kseasonie  sliore.  in  boti 
the  presence  of  the  .Vs>ise  ( '.  :'.  /,.  of  the  St.  .lohii  ter 


1  cases  inaiKi!:. 


l"ni.\ki  iiiifs  lii:i.l.l,  PI.  wii 


Hull.  N;it    Hist.  S'H-.  'if  .New  l*rim>v\i(k.  \m1.  ]\,  p.  H'J.  pi.  win.  Hj,'.  s. 

Tiiaithni-  Only  the  miildle  piece  if  the  head-shield  is  known;  this  is    ijuiiipi 

'*'"'■  rate,  with  narrow  cheeks  and  anterior  marttin. 


.^._^t^ 


fk'«^ 


•.'.■!  I 


■IW,u.,.,n.....s„f.v..,,-    „an„«   .„f,.,i.„.    „„„„„„1    ,„|.|,  ,u.,ll,..|,i,„, 
'■"""'"''■■'  ^-.,  .,.,1    !...,.   ,|.n.,.   ,..,.,,„    , 'V      ■^"-l-i....... 


|,,„,l.„|        I  .1  .     ,    ,.  ■  '"■      ^'■"•"■11. 1    IS      SdllM    «■    l.lf 

<  Ii.>.m,„,.t.      l..-,„,,p,f;il  r.nu'isl,,.,,.    |\,rvv,tnl  ,u  tl„. 
•■'"I-.  iuhI  I,,,s  ...  ml,,.,,. I,.  „„  ,|„,  ,,,.,, I  ij,,,, 

■^■■■'fj.'.u:.      Tl,is  s,M.,.i..s    l,a.    a   .„„„„!,    „..,,    ,,,„    „„^,,., 
-Imwsu  .,„,„. what  uM.nrn  siirfar.  . 

.     ;!^''"'      ;"''^ -xan,,,!,.  L„„w„:    i:,  tiu^tl,,.   m„Ml..  pi,.,.,.  „^     .„.  i,,.,    , 


■'ill"   :,'i.iy    ,.,1,,,!,.  ,,,■    .\v-.j-c   »•  .;  r- 


at    .M..| ,1 


.«.-■■■  i^.,,.,.n..,,.u.^  ^^.'ins 


I  ..Ih, , 


."  a,  na,.o....  ,:„,.,.i|.,   ,,„„„,„,   , ,,  .,,,1  i„  I,:.  „„  .h,,.     ,„.  .    , 

r  ;l.'^:;tv'    '■'■^''"'■''''' "-•■'-•'^"'— - !<'.>■. s,.:' 

'    "•    ""■  "^'■'•-  "•■■■"■'■'•"'-'■■■■■-  t!,a,M.,  any  ..,!„.,., .now,,,.,,,,,. 

l>;li,„^.,I„o,„„t  ,,,„,,,„..    /wv,-,.A.,.;,  ,.,„.,,t  l.v  ,■„„,,.„  „i„,   ,.,i„.,. 
^P-,.s(,   ,,.,,.o,.,,,,.,.,,„  ,.,,,,,,,,,.,,,.,,,, ,,_,^,.^-,,^.,^.^^^_^^ 

^'1-     .n..oat„n,,   ,iiiW.,n.l„.          ...io,-   ,„.,.„,„,    ,,i,|,  ,,,,,,   ;/ 
t>.n„.,it,„.«a,.,l    I,k..7'./V-..W/.      M  aNo  .lim-,.  ,-, th.a.,,,.,,,    :  ,  ,, 


„lal)clla.+ 

I  i-pf.-c  tliis  -[.(.(. i,.s  K,  Triailhiiis   iuil,f.|.   tl 

ti,..  na..,.„.  ,iv.,,  .,„„.,,  ,„..  1,...,,  i.ack,va,..,  M,nu.,^;:y;^l:';;:;":; 

n.gular,  .tr..,,..-l,t  1ii,t..«s  ,i„  tl„.  ::l;,|„.!i;,. 


■I .lit  <>t  il„ 
III    l'aiaboli,i..ll,i    liCMu-cot" 


*r,i!a.,.v.  V...,il-.  ,,,1.  ,.  |,   ^.i,|    ,1^,   ._,„, 


2.i.' 


^ 


n 


AnK<liii.i. 


AN'.Kl.tVV    .'     s|>,    '       ri.    Will.     II;,'.   \l. 
Hull.  \,ii.  IIhi.  S.H-  ,,(  \    llii,n-k  .  vmI    n.  ).    H:i.  |'l    VMM,  Un.  '.i 

W'liili'  »■■   li.ivi-   uu   .uliilt  (if   ihi^  -.■mil    fr llw   'I'niii.idiii  ..f   Cii,.- 

ItiHtoii,  tliiMi-  is  II  yciiinj;  Imviil  xliicUl  winch  si'i'iii-i  In  h:,'ic(.  ii  ik(ii..iIiIv 
w<'l!  with  th.'  I  hiinictii-s  ..f  thi.x  ■.'••tiux  liy  its  sutun'  iiml  '^'.iht.iI  mitliiif. 
<»nly  the  li(;iil  siiield  has  Ii.m'h  pn-sciviil  This  is  nnrniw,  is  iuv  iill  its 
|>arls  The  f_vi'li>li«s  nrv  iiiimmI  an. I  liii.-ar,  siiiiiin^r  fr.iiii  twiu-  ihr  tnitit 
iif  thn  ulal.i'll.i  ilia  li^my  .n'lilar  lillci,  the  cyrliili..-.  an>  placi'il  ulnnii  ihi> 
inidill..  (if  thi'  ■  IhtIv.  I'Ur  incivalili-  rlieoks  hiivi'  cvtcinli-d  spinfs,  md  air 
rut  nil  ill  fniiit  liy  th.'  cur\  in:,' suliiif\  Tin'  f,'l.ili.-llii  is  i  i.li,'i.,|  alniiu'lh.- 
niidillf.  an.l  has  trac.'s  .if  thi-..'  pairs  of  f.iinlly  mark..!  fnrniw-.  Tin- 
iM,vi|iital  liiii.' I-  iiaiT.isv   and  vn-ak 

Srii/j,h,r-.       I'll.'  >uif:ni- .iiiiica' -  -i th. 

,SV;.'.— |,..|i:,'tli  .if    ii;islaiv,d    hcailshi.'l.l,    .".    iriiii     (..ri.i   lh.-cii.|   .,t  ih.' 
s|iin.  ^  s  1,1,1,  I  .  \,  i.lth,  7  ,1,1,1 

//"/■.■■, „i   ,/„./  i,,r<, /!/,/.—( ii-av  sliah-  nf  .\ssisc  '    .'l  .•  •_'  at    .M..I..  ...1  h|.,..k. 
I'.s.'asnnj.',  \.  s. 


4.  :i 


A^a|.h.|l;,- 
Hi.ii,liuvi. 
v<.r. 


A>.\l'lli;i,l.l   .<    Cllau  ,y. 

AsAiMiKi.i.' s   II.iMinAM.  var.      l'\.  .\  VI 1 1,  Hmn,  1i.i„  ,.. 

rf.  .  I, .',(/,/,„,    //..;.,_//((///,  Sail,.    .Mem,  ( I. Mil,    Sui-\,    <i|'.., 
pi.  viii,  Hi.'s.  1  I   I  I,  Isiifi. 


Ill, 


thp  i\  I..  . 


''"'"•  ^"■"'  "  I  ■■(■.'f  -N.u  llniii-uii  k.  u.l,  u,,  |..  ll::,  |.i,  x,n,.,  l.>t-.  In,  , 
Salter's  .l.-,crij,  :,  nf  .!,<,(;,/,. ■///,,  ll,„ni,;i;ii  is  as  f.ilK.ws  : 
"A,s.iplnis  (Isoti'lusi  l.iiiit.ival,  Ljciiily  cnv.'.x,  lia\  inj;  t!ie  hcid  sul. 
aiifiulaic  ill  ti„n,.  ,.i,|,|  havinj;  short  ^.'i.al  j  spii„.s.  Vm-\h\  ,uture  within 
til.,  niar-in.  Hys  sul,i,,..,|iaii  :  n.  ar  the  iiii.l  I.Mi-lh  ..f  tl,.'  -Iii.-ld  ,  s,,,ail, 
I'y^'idial  a.\is  lon^',  -.iiii.-wh.-a  pr.iinincnt  at  th.'  apc\  Ft,  is  lliiec  iii,-li,.- 
l.iiig  and  oil.'  ;ind  a  half   liroad.  ' 

Th.'  addition  to  thi-  .lo.viipt  I,,,,  in  .sJalfrs  trilolm.-  is  a.s  follows; 
•i  "TIr.  Ii...ad  is  111, ire  thin  a  tli:r.l  ..f  the  wh.il.'  l<-nj,'ili,  and  loiii;.'!-  tlian 
ih.^thoia.x,  which  ill  Its  turn,  is  /(>»./•/•+  tliaii  th."  caudal  shield.  Tli.> 
heail  is  .seiui-oNal,  rather  p.iinte.l  'ii  front,  and  has  c /•./  «/,,„7  p.,st,.rioi 
spines;  it  is  hroa.lly  .l.'pre.ss..,!  ar.mn.i  tlie  mar-in.  Tli.-  -lai.ellar  por 
tion  is  s.aic.-ly  marked  out  ;  the  eyes  are  pla.-.'d  n.'arly  iialf  way  up  th.' 
liead;  they  aie  small  (two  !in,-s  !on-),  th-  facial  sutures  .urvini,'  .nit 
b..I.lly  lieiieath  them,  ami  euttin-  the  postii-riMr  margin  more  thaii"  half 
way  out  fn.in  the  axis. 

Above  tlie  eye    they  form  a  narrow  o;;ive,  and   nearly  foll.iw  the  fr.int 
marjiin.      On  tlie  uniierside  of   th.-  head  the  verti.'al  furrow  on  the  epis 

■Th.-  Italics  Ml-  insert. -.1  t..  iii;iil,  tin/  |M,iiit-  ,,f  ,li|f,. ,,.,„.,.  f,.,„„  rh,.  (■,,,.„!,..,,  ,,..,,,,, 


^W^^^!'^wj^:j^77^!^r^ 


L'33 


t..in«  ,|,ow«  -H,titi.-tlv  tl.ronuh  tl...  cm,-       TIm-   I.I,.,,,     n 

!::::'"■* ""•™ "-":■■  "::r:r::;:;ri;;.::, 

111.-  l....jy  rin«,  Imv  tli,.  uxi,  iis   i,„„.,|   „-    •'   .   ,i,l  , 

('I'^.i^ili-  luKium,  t.,„„,ii,.„i  ih,.,r,.,„K. 


'W,x.      'I'Im- |,l,.ui..   an.  fl,it  ai 


::!:::;z:: ■ ■ ' -— '»"'' 


rill;.'^,    ,111,1    i,  ;tlwil.Vs   piulMII,,.,,!    „,    t|„.    ,j„ 

■I'li.'Cil-..  lin.f.,,    f..i:„,  l,y    ,,.   I,v,,„>!,„„..,    ,( 
wiiv  >  ^,.,iu-  ii-.i|.hrlius      Allou,,,-  t'ur  li 


"'   M'-'-'iM..,,,   .n,ss,.,l    l,y  .,.,,,,,,1  ,,„„ 


I-  '   '■•■Illy   Miiliiii  C;,!!,,    ,„,, 


fl«iirri|   l,v  S;,||,.|- 


!■■  ill-lorli,,ri  ,,(■   III,,  ,, 


I"-    -I "■-■  Cu, 


■I-.    It   t-  .lUlt.'  ;i      |,ir;,'r. 

,,'''■'■'""'""""-■    '""    """U,.u.,l    l,y    .,a|,..,..    „■..    ,.!M,M,.t,.Mi,.    of   ,' 


in.-h   l.„ 


li'ii-,  uii.l    it~    iiiai 


.'IMS    i,„,iv   ,iiM,,.„.t.       .\l«mt    .,i„.|,t , 


;'"■'"■; ;'•'" ■  I... ■..■«■... „:,.„. ,; ,  .:r,::: 

""■"■'-<' "'■•■ • -;:l.s:  »!;,::;,;;;;,:-,:;, 

Ii"-,L'.'mu  .pit,,.,  nn-  i,.,i  ...,    .1,,,,.,  ,,_  s,,|t,.,s   ,i,.s   ,-i,.,|    ,     ■     I 
•>'lsli  t,,ii„    t..i-  tl„.   |„„nt-    ;,,,.    „,,,„,si,,.   ,h..   t-,„,,,l,  , 

:;::'■■  '^'"^"■''-' -^•i- -,.•,,„,  ,„■„„', ,„.;,;.„;';,,::;; 


rill-  cyliilii-s  ar,.  \,iri,ii,|,.  j,, 
Imlfw.n   h,.t««.„    tlR.  fn,„i  uiiil  |,H,.k    ,„■  t!„.".|,i;!|',| 


"""  ■   '"  ""•  l.vp.   ti-,„,.,|  tl„.y  ,u,.  ,„.. 
i'l  ■s.iiiijii..,    ,,1  ,1„, 


i..iri,.  •  tlK'V  .ire.  pr(,(..)rti,.iKil..lv     r.iMi,,.r  I,,,.!-  .    ,     i  ,     ■ 

'"""•'"■'■■"'    '"'"'■    'l"'.l„.,.uisl,i,.|,],    tl,.„.ax  ,wi,i    |,v,.i,(i„.,,    ..,,.     ,,,     , 

.1-  py.,,l„„n  ,.  ,„n.,.,.  „..,.  Uio  tl„„.x.     Tl,..  py.i.iij,,  ,„.  ,.,„,:.   ,  ' 

ou-so,„„e.  than    .).  // „.„^;  ,,    „„.,.„,    ,,^.   ^^,^„     .      ,,    „     '     '   T ' 


t'''.  ■       Fr(,tii    ./.  iiifi.iis 
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Till-  f..i   .1.  //„„,/■,,.//-■  s^pi,,.  v-ry  ifn(i.-rf'.((ly  known     ,\  ;; I  ,x.i,n|.|.' 

"I  Ihi'  Cipc  l!ii>ti>ii  vim.l)   lia-  thi'  tulliiwinu' ilinr.i.tprN 
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lar  f..-..|-  Ml,.  Msil.l...    iiiii  ih.iv  ai..  -..•vinil  .sniuil,    c.li-..ciiM.  pit-   al,,i,,Ml„- 
n,h>:      W.-iT    li.,.    hy|„..,i.,ni..    iiipl:,.,.    I...n.'.itli  til,.  jrl„l„.|i„.    tl„.  n,.-,.  i,|., 
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til,'  lja,-k  aii,i  lH,r,lHiv,|  l,y  ,1  iian.iw  iiptiini.-il  llaii;;^,  hut  ih.'i.-  is  n,, 
-•m  infill. iti. Ill,  iiiir  il.„.s  III,.  lM,f,j,.r  pruji-ct  lia,'l;waiil  in  a  pair  ot'  t',,!  k- 
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li.l.ll'l     is   l„-l|l    ,l,l«li    ill    ill,,   11,1,1,11,.,    ull,.||.    It    is    IllMudost. 


|l.>.  !.,|.1,|.  „: 
■•   11,.-  >    ,MML-, 


t  ; 


l)|.\i;l.iilMlAr   1,1   IMS,.   ..Himill  ^'<lUn;,',   L'   x    i',    liiiii. 

Tills  l.i'val  luihi    is  iiili.iTstiii;;    as    .1    .■.,iiii..,|in-    lihi,  liftweii,    s,.i,  ; 
i,',.ii,.|,i  ..t  <Uv  .\-api,i,i:..,      It  niav  1.,.  sai,|  t.,  antrdafc  tlic  licvflopmci,    •  : 
the    .,',.|i,.;-i,-    ,'li;,ra,.t,.|-..      At     this    sta,;<-    the    iMinpa.T    lia.l    u.i    llaltni.  ., 
Iionlrrs  and    the  Ihm'I  shifM    rspi'ci.illy  was  .si i,iii.,;i v  1„  ,it   ,i-,::  .i  in  tV,,i 
.'111,1   at  til,.  si,|.....      Til.,    lia,'!,  ,,t    111,.   1,'liih.lii    i-    s,;y   ,|istinclly   mail.   . 
,1111.    ami    her,.  t|„.   ii..,,,!  sin,  1,|  is    .str'ii;,'ly   Iril..!.,.,],       .\l,,ut   tli,.  mi, t, II 
ot'  till-  •,'lal„.|l,i,  „n  l!i,'  in  i,le  ,,f  thn  sliiflil  It  llarini;  nd-.',  that  ajip-ais  i 
be   til*-  li.ick  part  nftlic  oycli.li;.,  rims  out  ,.ii  .■ai-li  .sido  t'n.ni  llic  ^'Uli,  li  . 
ami  ti  1...S   away   ,in    t!i.-  suitao.   ,,t    tin,   te-t.      Al  this  sta;;e  n>i  ni,A,..:. 
ohi'ck  had  bwii  di'tarlicl,  l,ui    the  -f.nal  corniT  .,t    lii,.  shield  i.s  s.mii\Ui   • 
cvtcndi'd  into  a  short  jKjint.      TIi.t.'  hii-  indioa,  i.,iis  ,,i    .sevtMal  s,,iiiitts  in 
th,.  head  -iiicid  :   lirst  the  iif,;k  rin^r    iml   puslcrior   iiiar:.'iiial    I'olii.  th,  n 
pair  of   somites   indicat'd   by  incipii-iit  turrows  on   ihi'  sides   ot    ihe    .- 
bvila,  tlifii  thf  o,;ul.ir  sc^'iiU'iit. 

Thi'  tluinix,  at  ihi-  stiiu,-,  poss.-sscd  ■  wo  .joints,  with  rounded  rin-s  ,ii.  , 
llli'iua-. 
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Tliero  1,  no  (juestion  that  in  the  Canailiaii  form  three  nn;,'s,  of  the  five 
that  are  St ninsly  marked,  are  still  a  part  of  the  ]iyf;idiuin  ;  Imt  if  they 
wore  free  rings  there  would  he  a  rernarkahly  close  assimilation  to  Cono- 
phrys,  the  did'erence  heing  only  in  the  greater  number  of  rings  in  the 
thorax  of  liiis  genus  Looked  upon  as  a  develoinnental  -tage  of  Asa- 
phcllus  this  dillerencp  is  to  bo  expected,  as  our  form  is  smaller  than 
^  'I'HOjiliri^/:*  Siilopi'Uttiis, 

The  dif.  renoos  in  the  headshietd  are* also  of  a  kind  that  natuially  follow 
from  the  two  boing  dilForent  stages  of  development.  I)r.  Callaway  shows 
the  front  lobe  of  the  glabella  as  much  more  distinct  than  that  of  the 
Cmiidian  form,  th.ugh  he  speaks  of  it  as  boing  "  hardly  distinguishable 
from  the  front  of  the  head:'  in  the  Canadian  form  this  lobe  is  barely 
discernable,  except  at  the  sides  of  the  glabella.  Again  he  s[>caks  of  the 
nt-ck  furrow  being  "deep,"  where.is  in  the  Canadian  form  it  cannot  be 
discerned,  and  the  lateral  furrows  are  fainter  and  more  embryo-like. 
Conoj.hrijx  Snlojdi-mis  therefore  miy  very  well  stand  as  a,  developmental 
stage  of  .1.  lloininiiji,  somewhat  more  ailvanced  than  the  youngest  form 
a-ciibed  to  this  species  from  the  Canadian  bods.  The  de\clopment  of 
one  genus  fro'n  another  in  the  earlio.st  larval  stages  is  sliown  in  the  ob.sor- 
V  itioris  on  the  de\o|iipnienl  of  Anoiuocai-i;  stcwloid- :<  from  an  Olonus-Hke 
'  -Vianlholeniis)  lirva.* 

On  the  other  hand,  those  .studies  show  that  Conopl.yrs  or  rather  .'^hu- 
mardia  may  be  a  valid  genus,  arre-tcd  in  the  phyluni  from  which  Asa- 
jiloUus  and  Asaphus  were  elaborated  ;  if  so.  however,  we  shouM  be  able 
til  find  it  in  faunas  from  which  the-e  genera  are  ab.ioiit.  Novortheloss  it  is 
i|ui'e  possible  that  it  might  be  absent  from  faunas  which  have  the  later  Asa- 
phi,  it  the  Shumardiaslage  wore  passed  over  in  the  development  of  the  later 
foj-ms  of  this  family.  Such  a  case  of  arrested  devolopmont.  and  Kxation 
of  larva  as  specific  characters,  seems  to  be  presented  to  us  in  tho  species 
n,tflti/i>ri<ri,.s  pi'p,,   of    .\It.    Stephen   fauna.  ■  as   well  as  in  .l-v/,,//,,,/,  ,(„,v 

'I'hat  the  foiMi  whicli  we  have  d,'scribod  as  an  early  moult  of  AmphiUK.. 
Ilonifraiji  is  Asaphoid,  though  --o  far  rcmoxi'd  from  tho  adult  in  form,  I 
think  is  shown  by  its  peculiar  glabella,  fading  -iway  at  tlii'  front  it, to  the 
frontal  area  of  the  cheeks,  so  tint  the  line  of  deiiiarkatioii  between  tiio 
two  is  not  cloarly  traceable,  a  very  common  character  in  tie  .Vsaphoid 
trilobitos.  In  this  form  it  appears  to  the  writer  that  the  faint  cre-cet,lic 
lolie  in  the  front  of  the  glab-dla  is  homologous  with  the  front  lobe  of  th.- 
glabella  ana  the  cyelobos  collectively,  and  that  the   flaring  anterior  oniK 

Hull.  N.a.  Ifi^t.  N.  u-  l'v!in>uir;,  St,  .1    Im,  isii^.  \,,.  mj,  |,.   \„ 
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of  the  dorsal  fuiTowM  renivseiit  ih«   r,,    f     •       ■    ,. 

"i-.-.  .i  .„e  «cei„i..Lzt„::r'w,;;;;:' ;•;„:::::;:' "■■■ 

;™^™....,,...,..,,;r:™;:-::;:--'::;;:: 

-ovahle  cheek.  .n,J  of  tlu.  i,yp,;s„.„e,  '"    "'"'"■'"   "'   ^'' ' 

An.m.,.km.Us,;>,.,.,v,,,  pi,  XVH/,  H.    II. 


li. 


A  l.rov,l  oval  specie,  with  s„,ooth  shield  and  ,,ro,ni„e„,  evelohe- 
rhe  head  shield  is  semicircular,  with  stron-    1,     I       ■         "    , 
twice  as  wide  as  long,  and  has  a  hro.^  Zi  :;:,!;;:'  '"'"■'■      "  '^   "'-^ 
The  middle  jiiecc  of  the  head  shi,.|,l  ;    . 

.-yeiohes  bein.i.,aced  dose  tot.ti;;;r;:;::!,.;"  ^"'  '■"•''"'■  '■>■  "■'■ 

'.■f-.  is  wider  than  L  mid  r^i "    :     i  '"    'T"  ^^'T  "^  ' ''^'^  ^1'- 

width  at  the  back  of  the   n.id   1     pi^        X     ii;:':"  "'-"■'"^''^  ^^  "- 
behind  the  eyes,  turnin,   inward  alin  n,.'    h,.  ■'"'''''  "!"    ''"'"'>■ 

it  cuts  about  a   thirl   of   rhe,);  .  P'-tenor   ,„ardn,   whici, 

shield.  "''  ''■■''"'""■  "■'""  '»"■  -'^--  "-'Si"  of  the  head 

The  glabella   is   l,.vel    with    the   ch.eks.  .xc-pt  at    the   fr     .       , 
slopes  down  to  the  flattene,!  antcior  mar  .n  ■  '  "'"■'"    " 

elevated,  short,  and  placed  about     a  f  w  v  Ln         7^'"'-;";'  ^t.-..ly 
There  is  a  minute  tubercle  on   .,     ""  .^^ /'■^"'  ""' ^'''^t   of  the  shield. 

..'  .^.  I.™..  T..  ^;;i"::;  ;„:;r; .;:  t:;;:;;':::,,":;  •'■•  '•-'; 

tl.«  o,.c,|,li„|  ring  „.„„,  ,„,|  „w„„,  "'"'"""' '""' 
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lfni,'tlu'nod  into  a  genal  spine,  whicli,  (mm  the  t'.iciiil  suture  to  tiio  point, 
i^  .IS  kin;,'  as  llio  posterior  extension  of  tlie  suture  behind  the  cyelobe. 

Tlie  luovalile  cheek,  under  the  eyelobe,  carries  a  convex  .  ••  .i  nt'  .'-tveral 
rows  of  minute  (jcular  facets  arranged  diatconally  ;  those  in  front  of  the 
middle  of  the  band  run  diai,'onally  upward  anci  forward,  those  beliind 
tlie  middle  run  diajjonaliy  upward  and  backward. 

The  tiiorax  of  eight  joints  has  long,  narrow  scgii.cnt.s,  terminating  in 
rounded  points,  strongly  facetted  ;  the  ring  of  the  middle  segment  is 
about  as  long  as  the  pleurie  ;  tlie  pleume  are  Ijent  (but  scarcely  geniculate) 
at  one  half  of  the  length  of  the  first  segment  :  they  bear  a  (juite  shallow 
furrow  directed  backward  ;  each  ring  of  the  thorax  has  a  narrow  articulat- 
ing Ijand. 

A  thorax  and  pygidium  of  smaller  size,  supposed  to  belong  to  this 
species,  has  the  following  characters  ;  Tlie  pygidium  is  broadly  semi-cir- 
cular and  no  axis  is  visible  ;  a  slight  protuberance  one  third  from  the 
posterior  end  indicates  the  termination  of  the  rachis  ;  the  sides  lobes  are 
sloped  down  to  a  somewhat  Hattetied  margin.  On  each  side  lobe  there 
is  a  shallow  groove  near  the  front. 

Tiie  liypostome  in  this  species  is  unknown,  therefore  the  reference  to 
Asaphel.us  is  provisional. 

Sfiilpliii-f. — The  surface  of  the  shell  of  this  trilobite  i.s  smooth  or 
minutely  jiunctate.  The  underside  of  the  movable  cheek  has  a  rugulose 
surface  on  the  upper  part,  and  a  finely  concentrically  striated  band  on 
the  slope  outside  of  this  ;  the  flattened  band  is  covered  with  widely  spaced 
anastomosing  raised  lines,  piTallel  to  the  margin  of  tlie  shield. 

The  composition  of  the  test  in  :,his  species  is  difl'erent  from  that  of  A. 
lloynfrayi,  which  has  a  shining  and  polished  surface  as  preserved  in  the 
shale  ;  this,  on  the  contrary,  had  a  dull  surface,  and  appears  to  b  ■  more 
calcareous,  as  there  is  little  but  a  film  of  the  shell  substance  left,  where 
the  containing  shale  lias  been  exposed  to  weathering. 

Size.  —  Length,  alx)ut  70  mm.  ;  width,  about  55  mm.  :  length  of  head 
shield  about  26  mm.  ;  of  the  thorax,  20  mm.  :  of  the  pygidium,  about  24 
mm,  The  pleune  are  about  45  mm,  long,  and  the  pygidium  of  about  the 
same  width.     Scarce. 

Horizon  and  localili/. — The  gray  shales  of  Assise  C.  3  c.  '■'  at  Mcl-ieod 
brook,  fioisdale  X.8. 

A.  (  ?  )  jJixnii!'  is  distinguished  from  A.  Hnvitrayi,  var.  by  its  broader 
glabella,  more  prominent  and  more  distant  eye.*,  broader  and  less  pointed 
front   to  the  middle  piece  of  the  headshield,    more  obscure  neck  furrow, 
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narrower  thoracic   rin--,  and   tl 
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